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Tb@ Ceol«£^Lea3. S u r « ^  o t  M aM g m n , t a  1 3 2 0 , e o lX e o t» !  a  l a i g a
J
of Bzyozom from %rlou@ oxï>â ure4î  of W%@ Traverse r̂m# 1# the 
#o% them , p e a lm o o la  o f  iS lo M ^ ^ îu  X t îto p o d  t h a t  a  o a r e f u l  #t% dy o f  
thoae foaotXa wmld o<mtrlWt@ ôviâosaoo for oorrolatioa of formtlmat 
<m eastern and isfOsWm eides of the The
bave beos etudled amd deaoribod by Delmâ  aad î̂sair*  ̂ Tw aajor 
Srcmpa, tbo Tropoaixmata ar&i Fiatuilporidae, n̂ alm» Thia paper 
presests tbe résulta of a atud̂  of tî>e Trejw>»taaaîaL* The wlter bopaa 
to ooaaplete est iîïveati^atlm, süLr̂ dy well advauood of the M,atullpor̂  
Idæ from the Treveree groî  of Mlohlg:a%i*
Lesŝ  pooeiblŷ  îs &Wea about the Hewnlaai Trupoetosata them 
m x^ other of Dryo#m# Ulrich and Baaaler Î avo publislüOti
p^> 02^ d la c u a e i r ^  i^ ie  no% pbolog;y an d  ta^caoosdLo p o c l t l o n  o f  O rdonsdolan 
and Silurian Biyoaoa, The upper Paleoaoio gmiera bave been fairly 
w e ll  d e f in e d  t y  B a a a le r^  G i r ty ,  lo o #  an d  U lr io h »  igdio w o rk ed  o n  tS io 
Carboniforoua and Parisian Tropoatoamta# I^Gmevar^ little bam b o m  
written osa 1dm ta^onaay of Dermnlan Trcpostwisata* %%ny î^yvonian fonam
P* felmm i A description and mtr&t̂ raphic oor^latlon of the 
F m e e te l l iS m  fro m  uha 'S lo iiii^ a n  I S ï^ T ^  IWk*
ISISSSoÎ ^̂ r̂ JSHSr*» p* 235-275̂  Id pla*
Â* n* lîoEair» Bryoaoa from the Traverse group
o f  tü a iv# "IS nG Z aT ' u n ir  «' ' tx.
s  p i # .
pooidJLarltieii of %hl%k tliom frmi Wth
l o n w  madk iq i^ e r  B ü o ô ito io  gm aerK * TW  problOE2& %c*»omi%8TW Im  t h e  
pre»mt mrœ&o fro^ the relAÆl<m»hl%>@ of tb»
D»voiii#a 2r̂ po»toaat«t« i# tsatxcaasœalo»
O t t b »  6D m i l d  o f  Trg^g^mtossm kiw nm  i a  10S4^ w 3 ^  f lv o
•wm doftoad ^oaoî ^ea of Dmmalmi Of tlmso fl'm ônora#
œo# tept^t33^0lla# 1» pro#m;b dm moh%rn% oo31eotl$m igtudlM# 
5^odw fofor&ble to theoo fdw ^ ro  referred to ôcsom
'«toe# 3831%% me iu î ïo Ordo^oléit #a& Sllurdan  ̂or Im
GarWalfermm evea tbom^ fanll^ poeltlomm of t#o ĝ aaom
Itod to W ohmâ oâ» x̂ m ĝ oaora. h&d to be dofiaod for mpoolo#
'tèiXQth. otrlomsl^ eomXd mot to pXooed In provlouoly do&oribW gî t̂ reu 
ZXnmml&a o p w lo o  p ro ricK n td y  & a#% Aod t o  ^om om  o td io re rio o  
oMreotorlotio of Ordovloiaa wad OiXurlftsi# or GorbasiforQam or#
limorrootly IdamtlfdM tad otfeort or# dombtfoX* Oovomiaa Trepootxmmto 
mill bow llttXo otrotlgro^^o wluo te tll older omd yoamgor ^̂ mor# 
or# noro ftoourmtely loflmol* mil putllobod Dovoalom opooioo mro r#-» 
Ideotl^od or ftoe^paod to amsr îîilo popor 1» the first part of
aa OKtw^iw «tody of relatlomsllp to looor and upper Baleoaoio 
ômora*
fho Tropostomta «tullod oeeitribute llt t lo  infonaatloa for the 
oorr^atioa of tdio frawroo group* The fosr otrat%raphlo oaQoluBl<mo 
#r# glwaa o% p a ^  148.
w i t e r  mlæmrely tW «k»»l»taïîô« tho « h a
e W #  thl# paaalbla* Dr* Ch&jrlaa B#laa hi# tl%a@ tm&p&rlaagl^
i n  d i r o o t in g  tW  in w a tig & tlc æ t # a d  a r i t i a i m i o g  th e  g aam w o rip t#  The 
writer $ »  deeply for M# ei^eetlanai end Ihr*
%# 8. O&M, Direotor of the Ihmmm ef BftXeontoXô  e t the tfetiwrsity 
of lÔ ohigaa# êaaeraeely pXaoed tiie caXXeetim af Devoaiem Trepœtûssete 
e t the writer* e 41ê >e&X* %hr# 0* 22* a ier* provided «peetoea» oaileoted 
tr a is i aew looaXittes #ad graattad peissiesloa ta aeetieaa B3W%er*e typo»̂  
Far theee ravors, the w lter ie  m&sh iadebtod, The writer eatt^de her 
theake to Dr# %# S# %L&8ler for epeo.iæa# of typî Ct î5ev<mlaâa Bryotoft 
from the tl# B# Batî aeX heXp̂ zl eug^eetiaa# o<moeraiâ  the tm&*
end jafior̂ asolô  of tW Trepoetcsa&te# ead orltioiasa of the fte ily  
g@5»zia kegre# ead W Dr# Mm Sfeldler* of Mimai Bziiverelty» for
the Xoea of a ropreeeatatiw oollaoti<m of Biohmmd TrepoetmmW for 
oosapamtive study# smd valuable oritloimw# of the ertlflo iel keys#
Ihr# A# H« Mc^Ssir furnished iafor^tiosti oonoemiu^ t W  str&ti^rai^io 
#equm%oe smd oorreletiou of the Trover## group for 'ŝ ioh the writer 
mqpreeeoe bar gratitude#
KXSTQHIĈ  ?S?îrXSî OF PHmOBS WOmC OE THE?0STO:17A 
m m  THB T M V I^^E  Ĝ ODTp
<hly four valid sj^les of fropostoRmta have been previously de- 
eerlbed frqcs the Tjtavereo group of BtKalziger* 1# 1S6S^ pub-
4#
'isdtiliCRiv o t  F ia ts u llp o r a  n in u '^ ^ p  {m m
tdcx l̂om Jtsm s B o lu t#  t ^ m b o l l  Ixat d id
ja o t C l ^ r e ,  tlaf^eo jsp o o lo s -cdilGh 3£s^ W  Tr^poet%Ra&t@L I’i'ass P e to c ï^ ^  t o  
Ms report w  tbo Gr%ad Tr&ipsrse Bsŝ icm*; Of tWse# tMloporo 
l& tim  I s  s  Ito o lo E ^ s*  s a d  t h a  tasostSÆsslo p o s i t io n s  o f  Clmo*^
totos îisrdltŒboBS Is TTlnolmĤ  «tad Chaetstes ntorosoeploa ^laoboll^ «ro. 
ta^o^m ai» U X rioI^, t o  d e s o rib tJd  B a t^ to r a o l la  o b l l^ u s  s a d  I.1ofrti.^
eullpora rraa tî^  AlpcsEset ra^ea* Jews* to XS05̂  doserlbsd
lkm tlw ^X lpa2%  l^ g g ^ lte n sa fis» ^  h a s  s to o s  W o n  t o  b e  F ^ t l -
m z lip o rf t ?  K̂iaao T ie lli U X rleh # ^
o r  t l i e  f o u r  T saU d e p e e to s  d a e o r i to d  rrc m  td'is Devsm tom  e f  
o a lÿ ' w m  I s  ro p ro & m ito d  t o  eo lX eïïtlo E ©  s tu d ie d .*
■ ^ C e rl I ^ a c to C 'o r r  C ^ a g o y m td e e ia  o n  03 2̂^  t o  t o e  # 3̂  r o X a te r l  g%mæ6r&_* t o
m s T i ^ T C s s
losl m id . . . ____________________      .___________________
Ea of. xSi3Dc<m*
■ ! ■  m  I I I  , m  m f u w ,  , r  „  , i  *  i . i m u #  H ,  ' I ' " u # . i „  . » I , I  i w a n — — n »  » y - *  < W ." | i ' " " '  t i " '  m u  ■ ■  »  w n  « H — n , « W M i  j w  ■ n i t f c n m mAisa Aruor, Xr* uüjüusê ô ùwm& irto’du3t̂  î csuse* lXu5#p» -GQ*
%lmw%3er iTtoobellt op# elt*# p# CO*
% ls 3 B a d e r  ïTimlseXli ep* olt** p* 90*
C* Glrioh* BatoogMo Dyoaoâ  Oool* Gurv* llHaoto* •vol* 1300̂
P# 453» pi# %'d» wM p# 400» pi* 45» rigs# C-Ga#
Ĵ# F# Jmso&t of the paleoatolo gy of the C too lima ti ri*oap, Jow*
CtoetoaatTTI^ri^*^ ïtTo^pTTT;---------^
Vl0. HioMes end H# S# Oasslor# A synopsis of A'lorioan fossil
« (% »  C# G# w o o l#  S a r v # #  B u l l#
«rm ps& O i^-“i r!
T 2% T # % F T i ? " Z n r
t i a m o m  m i m i o u m  m  m s.
3h# 1hP@pa$tawt# are Biyosxm po@â iS3j% %o#̂ porou@ sooeoial w lla  
az&â mmjrî X atruttturê  ^iioh ahem̂ e 1& the eouree ef Xa earâ̂
er isspat̂ ire eta^m» the moeeele are t M #  imlled# t W  dl^hrg^me fe#* 
end hete%%aerphW el̂ emte eueh am iseeô ^̂ ree and are
ab em at*  % »  m t o r e  e ta g e  1« e h a r s e te r i i s e d  b y  th le k e & li^  e f  % !% # #  
dmrelop^at eC more nxsaarous er oyatd̂ phresrse# ead jsoeoperswj
aad aoatr̂ boporeê  the trmâ td<m he^eca immature #md mature etaĝ o# 
ia a shert roî m la WWloh i^Wre aoerlaX eh@u%etere ^rvolop*
Ulrieh aad Bassler^ dl?ld@d the trejÊ tomata Into Isfo eubosdersi 
â s s ü l^ a m ta  a a d  X a te ^ ra ta ^  % e  jk m a l^ w e ta . th o e e  ^o x im  l a  ig h lo h
%ell# of adjeewt aooeela are oojŝ Iel̂ îy fimed, or la whleh the 
hmmderlee beWeea the eelXe are dhecure* the Xatê reta laolude gmmra 
Im Wbleh the Tsmll-b̂ mcĥ rlos are ehaarply deftoed by e d&zi: llae» 
thcju^t to represeat or̂ jenlo tlem&#* The utility of tîil» separatism 
has hemi doubted hy several stud x̂ts hoosaee rigid appllestism of these 
erlteria silIX oftim secrete lato fszaHleŝ  Trepo»t«»3a.ta v̂ iish other* 
sdse possess # oo^laatloa ^  oharaotors sufflolsmtXy homogeneous to 
place them la td# smm goaus* The rusm gemus Atsoisotoectm Is proposW 
for ^ch a group of spoaloŝ  Valid lategrato gcasom have rarely 
teem reported from yowger t̂ sta the SlXurlsxu
0« ÎXlrich sad S* Bss&ler# A revlsloa of the Pteloosolc Bryogoa^ 
faltdu 121SC» Coil*, voX* 47^ i^ i jT ^ p »  B / ,  —
to t&o «eid
M t o »  o f  t h e  m X le  t e  T ra ^ o r to m tf lt w e  i ^ î i a h l e  f o r  t&%c#cW .o poz^osem # 
Svséh  e W z o e W m  « $  % lo k s e # $ *  % n lfo r8 l%  e r  i r r o s i ^ e r l t y *  e îm i!* n e9 é  o r  
o f  4 e f W L t l^ #  o r  « p o  1 ^  fm #  # & t
e& a %# t ^ e d  f o r  o lm e o lfltm tlm m #  e t m o t w e  f o r  m gr g i^ s ^
fiRHdljf 1# &em& to doflaae# BB̂ dMonty tdth the oîmreeters of fmdllee 
%ro@;̂  the et%<%r of mmgr epeoimmte #H BftXeô olo période lé neô  
eeoery &e k̂e lltereWre 1# of%@& 'mgs» mad tmrellehle# Priamry 
rmtlam of f#ml%leo le laper&tlim hofore g^wro oe% h# delimited lat the 
oxlotlag ey#tm& of oleeelflqotdœ#
2e»rl»l ehftpo he# little  tswcsaacsalo velme# moeoiim# emd
limr%etlog m%rl# ore ksoea to ooow Im opeoiee of omo garnit## e^
•̂ R» of tĥ g# %rpw ooossr in » el%le epeolsasm# Mfolleto soerlit 
W r o  hem% o o o e ld e re d  o  g e m e rio  o h o r e e te r  w e t  w i^ e sn su  T m ^ p o e te w tn  
ere else isŝ teüDÿ fose  ̂frê aoatKf̂ f, e oo^loto eoerima telng rero# 
la cpito of %eee feet# wrqr etadeaats glw epeolflo» end evm& gewrlo# 
mine to the rode of groeth» la eome esasŝ lete eoerle the ohereotere 
of the eooeeia la the laoroeting end la the reaoeo or weeive parte 
are haom to fee gtriHngly different* Stenopoarfe tmminaralia a* #p*
(Plate 13* figs* 3*3) lHaetmtee thle eoaditloa In a eoarlxaa WdLoh le 
both iaeroeting and reweo# Bê uase of ew& mrlation# ieol&ted frag- 
mmte from the maw aoarlom a l^ t fee* and wdeufetedly hare been, deeorlfeed 
MB dietlaot epeolee*
Jaother feature t^pleal of the TrepoaWmain le the eegregatlaa 
of either large or arnaH ewoela* or meeoporee Into dlstinot areae 
ehioh wy or wy not fee elevated or dopreeeed. If elevated* auoh aroaa
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than i ix  lamWro opeolmcsm#
Tb0 Trepostocmta frcm do aaot reaadlly f it  lirî^
Idîô panoô ŝ t Stsm of t2io xsor© Important disor©paiicio«
-W the follo%%lBj gcsmra*
Tb# w ll atruoture of the l̂ torotz '̂pid&a i© better doflzaod idma 
la other eeml̂ sisaite Booaueo tliie diâ ^̂ jostlo î p̂o of m il
«trîKstüre ie of s%moi@a of Srldotr^^ end of
those dssibtfulX̂ * eoelgaod to Idiey ifmro traaoforred to tlio
IBetorotaypldao# Tlio Dowml&a spoalcB of l^ridotrype, lator̂ rado %lth 
tiiooe of Ikĝ otp̂ n̂  oad sowreX appoar to be i%)latod to Loptotrypolla» 
Slmee foots further support tho oorreotoeso of plaolr^ then la tho 
1̂8 tore trypidoo*
mlXo of forms tood to be laton^lttoatly thXokoæd» a 
olmraoter of the fitcaŝ porld group of Î tootGmmXlldao# liiomjver, ewe 
spoales â diiblt dl&gaosid.o otrueturoo -©̂deh pleoo là^mi la gĉ r̂a of 
oldior feoUl^* Tk-m four new goaora* Aacrmlotoeous * Ataototoeouŝ  
CyphophrRfyiâ  sad Pooollotooouo» possess Intonaitt^tly thialaoaod 
x m llB f, b u t  b o o au sft e e ^ d b l t  oystig^a% Q :3S# th < ^  a r e  t e n t a t i v e l y
pXeoed la the Fras-0|̂ rld&e (p# 18) •
Carboulforous geaera., G tm%)phi'%Q5a tZuaro* 10X2#̂  «md 
Stegnoporelle Ĵ kssler̂  ISSC#  ̂have m il etr^oturo similar to Hoat of
loXiæ là m x o t Doseriptlon of ©orae amf forr̂ e of trenostor'Eestous
m w w w w m p Ni'iw ii « ^ n  i ^ m S  W  * " #  e n  I j iii , i m  II I  n m  < a  I I  1 1 #  j t i .m  m t m m m i m m
B iy o so a  f r o n  th o  ho* (o r C& ro cB iire rous. r o o ^  o f  t r i s  n o r^ i> ^ ^ s \;o rs i 
^Æ v lzm % T % a ^ #  %ÂZrT vuoï^i' ScS*!' li'obdoli!^' ^ ,T
^ 2 *  $#  D a sa X o n  % 7onm $olatoi"lal a o to s  o a  f o s s i l  a r d  re o c s it D ry o eo a ,
J o u r .  S T ^ T T O T ; 'S ry V T Z  ---
R# mad m# f i'fm
idm BsT«a^t«n #f Stoi<»p1irê at «snd St^aopgmXIe. ismre ds^Xaod
for la î &loh. o^a^leto are absent# As the speale#
o f  M ierw M sz^^lus  ̂ o a l  Duoedl]^^ir&?p% p o s s e s s  ^ % a p le ts  « s â  o f t e a  aKsssro& s 
4ia|3$^'ai^^ they W  assigned to Stmioporella or Stenoohre^:^*
A^Ficim mis FDB immuFigATTĜ  of 
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jp a tu re  e n d  isB a a tu re  re g io n *  om s^X oto eXse%d^'M*e
A3* Aooathoperes of t*w> sites proseat *■>.** «■■!■   .
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W0» % l l a  p o r io d io i i l ly  th lo k m se d
1250» a n d  oyatl^ iW pagm  m oro o lo a o ly
« m tn g o d  t o  ao n o a  o f  w a l l  th lo k e n to g
d 7 *  C e t e r a  o f  d to g b ra g sm  a t r o o g ly  o o n ’çoac
dB* ( ^ n to r o  o f  dtophroggE # m t  a to m g ly  oton-rcsx
o* Itopkrê -̂ or oyatlpbr&gsa proooaat only 
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B<m)T33LF& .
m z o T E 'im
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AOT^âlOlOŒ K^
iB&* lW o p m * e#  t e  @ & ter# r s ig lo a  ©Xo«©d ÎjQf ew K m tez;^
D&# Dl&]̂ 3%,gsis «tt fîP^vt^t aaad eqml
diAW aowK t e  j@^w>6ate «md 
1 ^ *  B a r#  mm&rmaa t e  js© #9^Te®  thmm t e
m o #  % l t e  B 0 t l â s ^ t e d t e a î  t e l m l l
Z&* te m r u s i te s  t r o ^  I s m e llm te
S t ^ t e t e  % )g m tte ^ ê $  p T # » ^ t
Z H #  Z saxtesa. ï^ s io e e  w  j^^'caide^^^ntî
d d #  B te X te te  mek&tte» prei$as3t .m,
i ^ o m m
m .a m L sc m m x A
S m M P O B â
c c ^ m x a m
Z Z I TO i m  o r  r e z L T  m r m ic z z r iz n & z
^ ï o e â t e l  m i t e  ^ e r o e l  'b y  t ü h t H
% »  # k l t e  # f  e o ^ d ^ te  « ra a m m e W ly  liîtl-e te s ^ d  t e  pmr*^ 
I g W m l  re g i< m  W t; ;^ y t l^ssudal 
% #  Z cm rtem  ü t e l l a t e
B5* D te p W m t^  pa-rT caP stel ,.i,.,
3 3 *  Z tm r lw m u p te h te ^  m o t t l t e l t e t ®
X* Z ô s s a te  o^zO lqtioly
m m m T m o ro m
X llA * Z é & y l^  reeaœ ® , m m rn te ted  MmuiM,...#.#,— .w,, 
%11* Z fi^ s r lî^  ï^ssEûô^ t%zt m o t am n w teto d
t e  l3Eia|shrm 3^ S8>»t m m o rw e  # t
W ^ lm te G  e f  ;em turo  r o g î a i .
AS* mjKiaXly ï^s-t m i l
XX
TB^ ïE ft^îuusir*» t e »  o r  m a t i n g
Ate teRmtbonores oan^%nktlvel^' otromg 
IX  p r c s ^ t y  m y  t e  
k Z o œ c fte  open, d l r e n t l y  
P* tertetoKK)# precmt
FF# t e r l o t a m a  m te o n t
SI* î̂ ftlte of rastiite regloa Iteed ty
^ E ^ S O t^ A
BXmOK5BA
CÂ ÎIO CTFA
lU *  I te o p n r c o  m eim pom  
t e
» ^ ô o o ^ r o o  few  o r  « te o m t 
3X5* I5 te |te s^ ® 5  .« te o n t-
S2* ïJrH js of mtero mglom Xiot llmnd Iby
t e  H m o p o ro s  p r o o m t
t e  p r o s m t  t e t  rsa ro
D te  lyL a^u rag m  « n t l r e l y  o t e ^ t  «
î a c s o m i P M s
s m io m m z iA
BATOBTO^mJlS
G lî^ IIZ S U A
m#
tÿ js ^ v m m  ,  %ms%  ̂
ZZ^^ ZsmjtXim. W X law , jm ao$A  —  
%G# SoarlW jBM&lim ««■»■■ r,n,,m„; 
IS* bot^ {Màaplet# «æid
CîCOLÔCÎ*^S
OB3XPOEI.
l̂ BÜ» &r ecmeWm#. Im
%at Wâ W,
]S# premeazt^
3E# 36#(^%rG& W & m 4«a;% r tAbwlmtW ^
%* ZGfueivsm. |K s te te d  *% f o r  
% *  ]p@ laW i l^ist
mrSs^l# Sa
S* t%Wl#Lte&
%* ySi«gW%gpm tn  %#oe&lK ?w»Ê̂ l©tô %a&t -**w.-
IS »  l a  £oo»@!^Le perf»r& 'W &
W *  2 U sjlîr» ^ tae  c ^ y  S a  &%!&!
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%* ÏEjB|teBgiæa aat ©qmI3am% -&# «sS&X
mmmdaaL ' ■«m**-* -«*■ -
1̂ » aWamt îsl â Kî ola.
Z2,* ZiiSifixm . holX^n^^-f^smme 
SX» Zwriam #@XSiS
S^- 3&awp@̂## àhmm%
Ẑ â yrasBJS pr#e#st
m
ZP* Sm̂;3ir&g8&
Wll» #«<MWa periWleel]^ thWb@Bed la  mmtura 
r^ ^ c $ i.0  ^eftaaa ^ n o a m m a s à tr  b^kd#&
Bw Bltt|)hre^aa
S »  ^mwmXX^' aW rm aab
i 'tm  © r #W <m t 
I ^ »  D lagW ^a^s# l a  a & ta ra  r ^ i m x  •
S^^C U M k
#zmzKm
Tmmcmm.
B zm m o G ix im s
izxscmmLâ.
mzionomm
|]S« B la p l i r a s ^  læ o E ^ le W  (iB 0W .phr^:K #)
% #  aoatapm X ly 3 ^ rfo a% ted .
Am̂ pr»&@W:
2*  4$tmÆr&te l a  l a
ax lftX  r&s:^cei
sinoxom
sx îiiïo m iu .G i^
îôoaoSa «at î%ülraW la axasa^^tlcm. la 
•«sial  rû^<m 
S »  2à3#apara&  a isse rm m  »"""",mm,, .w#»,. . . .#..#.#,. #„ „ . 
IZ *  ISemqgeai"»» t m f  ,mw, .« „.,
JUL, JLasatttopores aWoat
M# p ro a a a t#  l^ a re d i^ ^ sa a o u la a
ISr̂ . ISœapore#. a M a a t  ,nM„,,w
225» Saphrâ a# aBacat 
A» Aôaattoporaa preaeâ
JhX« Æ eaatW ]^re@  a W a a t
îs r a .3 o r s c m x A
A E TSŒ K îSliA
%&33IZ?JSA.
T A 32L IP0S3JJI
ASCSOTSTPA
m^cHorsm.
SXK1XS3SDP02A
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p lc ïro e d  tgr -W W li
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th f t  l a ^ W r  bolaag $s%gs&l t a  aw O siee
E T  TO c s H i ^  o r  F ^ m z  i n z r a s z s i n m ^
r* % % 3# l a t i s r a s l t t e n t l ^  tb le ^ a o o d  i a  w W y a  
% *  W a lla  th la 'k  I n  :m tu ra  r@ ^.ao, wj....,
WS* ^ 1 1 #  l a  ^ ta n * o  r c g t im
► ^ L Ü a  i n  m ta r©  ra g lc sa
dX^ m aa^ ftm a
A1» ^ a a ^ i o p a r a a  a f  o n e  a ijg a
%» ïSeo^psK r^ a s ïi ïa l l^  a W n ^ la a t .i*.-* 
l^ e a a p o ra s  a b œ n t
2 1 1 #  Z o a rlu m  rE n w #  „ « . , . * , m ' „ , , . . r . w m  *
1 2 *  o f  & l$o#
a l e  acm n th o p o ra a  o o ^ l a o d  t a  S K m tia u lo a
# 2 *  îio r^ e  a o a a th e j jo s ^  a r ra s ig a d  Î3C$âmmrCLy -#*—  
âZ»  P la^ ia st^ ra»  o r  % a n ti%
#*  l^ w t^ iO g à ra m  m W Ll
AS* A ï^m îiioporas- %%ry jaaaarm i» *  i a f l o o t  a o o a o ia  
JA *  Aj(% % thoparoa f w
% #  W éllj^  t h i n  *   ....... ... . MU..W—
a a #  A ia c r tfc o ^ ïW  ^ i^ a se ra lly  1&%%@
2 7 *  Z o a r iim  a a a H *  I n s r t io t ln z #  W j w ^ o r l h a d
s T i z m z n m
EB T zm T m rm
2X1* ZxmiP^ma, a ro o t^  ir ro ^ 'o X a r l^ ’ rs n o o a
izrT C T ^Z Pm xA
B Z K X m Z A
im e tro K jm
ÏX^PTDTBTPA
muoomm
m %  20 s r z c iz z ;  o z
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2 2 #  r a r a a o ,  2 zm* i n  d la m o to r  i*—«#*«#■
ZSm Z o a r im t za^o e# *  2*#10 rzs* l a  iH ssa s 'ta r -***«•
Qp* I3jla:pfcm£?aa jprooont in zoooala
«0* Zooe^isL m »X l, â êrtum̂  In Z Km.
«1* _̂ )o#ala lar^sr, not m&r9 tfess T e^rtnrea la Z xaa» 
â* 3leaopor&a susaoroua la
m odnloam
aollda
& a o ^ r o 3  rowf mo t roatristal to a a o .u la o  
ân #  JS o aathoporoo  m nm ron& f a o o o o la  l a r ^ o  
A f* A o aa tjio p o ^ o a  t& S n t
mo. Zooooia vo^y otli<3̂ üa i n  wturo roj l̂oa «
Z o c ^ o la  n e a r ly  d l r e o t  l a  s s a tu ro  r e ^ io a  
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Zooooia polysoaal* tlïlol; la
aa vuro opooimBaa 
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4X«. t a  wdü&% 3#sl< m  W t  !3̂ »3
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moooaXa 
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pm* ZooooIa 0*10 sag* or less In dlas^ber ■>.*■.■.■..■>1*̂  mloropoMmt 
pl* ZooeolA 0*2 sm* is  les^th. or dlmsoter 
A0* Aeemthopores wry Xar̂ so sad praslimat 
P7* omlgr 0.2 lïsa* laô #- ^dth
X /Z ^Z /Z  l«îgth * ■>■««■ w'»i >rm.,.,.,1 ............. dl^ltatw
P3* Sooeola eiroalar* petslold* 0.2 ss^ la
d ia m e te r  w '-"     ■̂̂"■»"  ..... . . . ...... . fo X lo tis a
AT* Acaaithopores w fy ezmll, T-IO eaoirolii^
oftoh soeeoiw     ............   ,.,. „., ,,■     srsaeim
I^. 2oewl% bariae lenr̂ l̂  or diemster of 0.20 
ma** ow l or asarly oirouler
P* Peristomes strcaŝ  * .............. dossism
JPP*. PorisrWa  ̂ thia
A4* 1 or 2 ftcfltatho^res around oaoh soooola
usually       iatoroellatua
A3* 5 to 3 promlïwit aoaatWporos around
oaob sooeoltæa..............................pojsderomm
PG. ZtWM̂ ia 0*3 sm* or xaoro in diameter
3%}* Plapbrftî as mmtl% in soc^ela* dewloped 
at irre^ul&r intormla in mesoporea 
Mb# M&m0porBB beaded
A4* Aoanthopores inoonspiaucms and fair globoXare 
2̂ * Ddâ îraipsa usually wnting in sooeoia#
25-30 diafJuraî as in S mo* In noaopore»
A3* Aoanthoporoa numerous »» ggWroldoum
04# Diaphragms In sooeola and ssoa operas
FT* Zoeoola owl* length 0.3-0.3 nm.* wld#i 
t / Z  length
17.
1ÎS* l3afe®rspaôo«i gizmml&r t «esmil
PŜ» Zoo^iK olraulmr
1S1X* WfitlXâ 3̂Tyg%ta4 M',*— ooafôrtiporuni
s m c m ^ n a m  m im z z s *  (m m im , m D  sm sc iE s
f t o U y  i w 7
^^30 xmsm #» %aed, î>̂  #tuêent# of
BxyosoK la Rot howawo atrlat #&dhere%io@ to t̂ e InteTimtiimal
amie# of aool4̂ ;la&l Bommol&War# roatrlo# the xaasss l^tlgmlipom te m 
ôz£ua o f Br^aoo* ^  le the t̂ p̂e of &
oyoloetasatooB feasHy* the fe^lÿ- %mme Mfmtloollporlâao used for 
TrepoetŒmW *leo 1# oot poŝ deelhXo» B&eeler̂  Im 1934# propoeed the 
gemaa ^oatloullporolle for 7re$%#toimt# pre'vlooely oelled
Pcertloullpora ezïd rorlwd f̂or roooptloa of Btmtieisllporella and 
elllod genera of #$o r̂epoetoaaatak the faaslly Pmaoporldae pr̂ M)ead 
Sinpsoa la 1SB7**̂  statedt
*Thla family lnelW<m the fozmm having oella %lth 
diaphragme «ad eyati#n%gsi@.» aa In the 
h%t Im tôUtlon thî *e ai% m^oporee* that fw^aire eepa- 
rati% toa& fte ily  fioa
Belnatate^sat of the xtcose Prasoporldao oXearl̂  Implies aoeepten̂ oe
o f mrlc&*s emesidoi daflnltlcm of Bloholaom's family Moatlo%0.1porldae
«ddoh f^lowa*
•Ẑ waria mszltlfom*. Zooaeial apertures polygonal» 
rounds or Irregularly petalold* Mos^ores ooeasl«mlly 
ismtiag» lit other oases msaerous» angular and erossed by
8# Bassler* Botes on fossil and reoont Bryosoa» dour* T%shlngt(m 
A ead* B o i* ^  ^ ï * '
B* Blmwm* A Handbook of the genera of the Berth Aaerioan Balaoo-
‘ - 'b'Eâw3Em ^r ^'ür3zir iïïJ47 w i 'r r r ^
% mti^W @ 03*T M û m ^  l a  tbor m iktug# r e ^ o s w ” ^
îîiB 0 5 ^ S 2 ^ t & $  ^ e m m  ( ^ W » r
$m4 m ia im X  ^ r m #  e f  :Wr@%W&
fro m  %&# Wd@ < ^‘ t w .  ^  #m @ e
g « s a «  fm # w  m a:^ #  W l l  « r  p<>@ny
1 ^  ^ e r io ^ d -  ^HfdX @f ^iaew W r& f^ # W
%&dW i a  1s;̂ p® sKt m i l  # # ^ # 0  w  t o  tW :
%se@  ̂ o f  # # @ e  fo jM t t o  #@# l o  tWL# t o « i  o f
^ o c H silo to eo tio  tb s # #  % m  g#wm%  o r e  3 ^ ^
w m  * r z w # M  w&rm $m .
m m ê ô â M ^ m i 'A ^ -  o f  i m l l  tW LoW inl::^ t e  tW  te± # m » W 3 ig  tM »
« I t e â  p o r te  ^  jto o o o te# . ÇX& ritÿ" p o e ü lM ^  t e  p r w o te â  t e
t t e  re te ti^ m e & ip  m&asm t e #  Dë^s^alom T r^ m # W ^ & te  î f  t t e # #
gm%e% 0 ^ 0  # € m e ld # r# a  »  % s a #  t e ^ l y  g m ? p  r e t e t e d  t o  %h& fm # o p ay 3 ^ - 
dfto  o f  t e #  O N o v te te a  i^ i4  f llm r te m #  % ti%  m m »  t& ^ m  # n >  « t e s t e d  te O M  
gem or&  # r #  a # e % s M  t e  t t e  P iM o ^ ^ d % 3 te ,
% m ie  ^  g % *
UiSsS^XQr m ji^M M ^IB t Z om rtem  aMKmwo# tm w te o -  hcd% 0# # r  w i l d *  
t e l t e  te ro ^ ü â te rJ ^  t e to to s u ^ s  o ts m a te r#  o l o o r l ^  l i a r i m t e â  m&*3 
%0&r# I3 i# ^ g iaaa |^  o r  o u rv o d »  w W L l^  w t  %m%%
&afteoâ# ItepW^^sw» «ad w t  ors«^àd w r o  oteaOïy te tte
o o c m  o f  te lO te a c d  te & a t^ io g o ro a  -m m sm sm i^ ##%1 d o v o lo p o d *
t e o o p a r ^  e t e o s t#
CCTtS’ffT S s  j ÿ p B ^ o te < ^ w t s *  o p ,
%%#. 0#  % ris %  t e  %* A# Z d tW L * , T o x te te o k  # f  pm lom i t o l o a r .  o d î to d  
0 #  %#- IStostrottiEi*- f d  'dd^jp, vô%#r 3%!̂ '
\
w d  T o c ' j ^  w # * #
S^ISG®S10S*. S w m sissa  Tt0pw% ;4^&t%  m irvW .
^  W w  b@m% W
Bsfm v9i^0  t h e  im H  # tn m ^ a r@  tW  # m #  jL# % d a # l% r  g rscm lm y#
#%%a Ik ^ sX e r#  ^  w o t #  #m %  *<%a# D m Rm W i o p m lw
to - W  AApm 3.o##o% :»
t e  o f  %Z3L
tw o #  w l%  ê 9 w te |» # 4  &o6mL#%Pger^^ « W  p o o ^ ^  .W 5 lm d  W t
t e  t e s t e d  i iw g ^ C ls r l^  t M e W $ ^  müüL»# w r#  iseea»
t e  % te o f  < 2 h ^ p 3 g ÿ lte # . W t  # r #  pKmmmt t e  tW
^  W bteR#llej@ %  ^ L r te k  3 i w l e r *  1 ^ ) 4 # ^  ^ i^ K ^ a w #  w o  w t  p o n m w t 
t e  te s K ^ o to o m m #
te< w ite te < K m a  # #
^ t o t e  1#. ttë i^m  3."$ 
t e a r t e k  ooE^po##^ « f  o o & te  o r  W llm *  $  t o  %a w #  t e  d $ .# m tey #
B u e S m tt m o t m w te â  W  %smgmteo# x n w tlW te O j. o r  $ r m ^ ' o f  W ^ r  o o w o te #  
te o o o te  # r  o f  % m  m tm m t m m XX  0 * 1 $
t e  0#Z  œ *  w aà  t e z ^ #  # * $  m *  t e  # o w W r 3  o f  m â  t e r ^ o
g o o w te  t e | t e t e r d |  $rm 3^L %  w t  o t e o a r ^ i  ?  t e  #  t e  2  ma# % o o p a rw  
a t e t e t #  t e w t t e p o r o o  % 3Zl A ^ te o & #  o o s^ o o o d  o f  l e s t e a t e d  t t e o w  iM o h  
t e  %&mml%r ^ o p o o l t e i  e o  dm m O ïy # t  im r te o #  t h a t  o m t e 6 l  o a r ^ t r  1 *  
te w o d g  t t e s o  a a s o o te te d  - i ^ t e  lw @ t t w a a t e *  t e r r o r  th e m  a o o m tlK s^ ro a  
m m w  r o û l  w p o o te #  w W m W I y  am aw rw s#  p ^ o o o o t a t  J ia m tlo m
0 *  X tlr te h  m sà  ^  $ #  B am elof#  A ry y ja lg s t  o f  th g  I^ O Q jg o lo  BsyogoOj 
3^E3&th# -a^jSO* S o H * ^  4 ?*  3^34^^ 35̂ '" !SŜ *'w5*~ p lV  '6'ĵ  "T-! f
tô asot %2.3# lra% ê3wl;gr
w W Æ W m # ^  m% p#r3^W qr% . mW .^gaw%:e# m ^ p w W
3;mlmt8â tds@y#| wvmr w
p o o r ly  Asg23W4 Im  %
»  E  l a  W »  la W  l a  # f  %ml%
a %  % #t
i:SB0SSSX ï^s # m @ ^ 'p e  1 #  # #  tocaim  #pDal#@ * 
jgÔ Z2̂ IO# tOOHZITm S1a%t%3M#ïl# Wrl&cm Wkamm 
GEITOHCÏLOTYPE: lIo..315*
AZM^TDTCm:^ # *  S «a#
$DWlm& wma^ w  mwWLv## lzĝ mW.tW$%^
1
iMs^maâs #mwa Milater la^aatmd tlmma# h^ %jüK -mil# af '
^etmÛAT giawtw#* ^»tlp&rss^ Is mad È̂̂ ôaàlasall̂  Is
Isaae^sr# #$mw$ saw^%  ̂aWervsd ## msnæd# w  ls@amp*
p^ata dlĝ WsBg:̂ # W% alo#^ #y#WLl̂  IDlAf*-
mad aya#^arm^m mm- ss^sw a Is  parta %r m il
$2ilolaBd%  ̂mars ds^lapsîd* Js  a&oaaelml
ssHa i« apsgwlmr af moarWL mad
WQR̂lD& Is  %Rsda .«wasos af tldlidiamlzc* Is
^lsgtataa<?ss oraWy s# $p# (HaW &» tic* ^)* ^Waporaa aMmit# Tmt 
fw  goowls swall^ prwmit# ^astwpazsa d^*isad ©r
:HS231* «tTQATVf # lxT«^!w lm r# «m4 'Tg0)(c%  ̂ t o U s *
tr< s^ A ïiom ^lptoe^ 'W  im  
g3P«m l& p d a f to e â  $m& 3̂ $ar& 'bssssls? a f  ^^emedW  •
4ift5^3m sEm # #ea^
% t&  m ist m H  e sm m e  ^ $ M ;a . âSSEi^ST'
% 5#€^e# iS ie  im t^ r s r W  s ^ g ^ t;  W  ©ts^î^ys^ ^
W & ü W ^ 0 0  <^r lï^ï^y^ # f  t h e
ijia rs5 ^  41«ÿb?fep5®
£S0t 4 ^ l^ jd .id m u - f W
# a a $  p ^^Ç ïî^s mod @F#ï#r»
# :m % ^ 8 6 W  % H  m trw tw r e  4m e# m i re& $im  ^W i3L%
fm a m  pof8% #e$^^ eW ;m r ot%Mkât@r@ t o
iW L M # # #  
S *to to  1# f% » #  M ia  
to & r l w  ^sasUL M T c O to te  mmm* Orcm pa 0 f  t o î ^  
imtoW tssto- law moe&ttoil@B8 Jl to 4 ï̂ . npm*t ĝĉ urtoc o»tor to 
o m itw #
to o o o to  fe* ^» s:tt d lm & ato r # r  t o to + ^ s ^ t l a u to r  s o o o o to
0 * t  s ï ^ i  B t o  2  m%&3 t o  x2sxitto-s«Xt535 c S œ e to r  0*S
t o  O # ^  W 2»| 5  t o  S  vrnm Ü rc^  - o ^ t o r  o f  m m tlo tile *  T % lla
# t o #  ÎS ïfeoporoo w t  o to ® rv o d  t o  to % g m tto l
« tootiofôsi, t o t  o% s u r f t o o  o f  to rc e so p io iio iio  s p ln o o  p r o g ^ ^ t  o t.
o f  % o w o to l m l t o  t o  ae^m ttoo loo*
Z ^S fm ia . g ^ K rp o M to u to r f r m  aeWimm to ^ ls m  t o  o w f w #  o x o o p t %&oyo 
o w v e ^  3%mr o % o  o f  o o e rix m *  to s & to ro  gozta. o h o r t i  to d lo *
t$ % Q to W )lo  j&i*m m to ro -  om io#  "mXXü th to #  t o i o t e o o i  # t  i r r o p iX a r
m # # - m w y m m  W H  4 e j^ ü w é  
w  mmmé$ or 1 w  E i». tblm
%Ælo& porta» #r #owol& in iopono #r %o toW l̂asso-tô - S or 4
SoB  ̂«r oloooî̂  osTÊŜ od ^np&ro^so X&m
î pâoeacsas laa AWo-W'ŴM# M foliota n» âp# tâsûn In otibor npoolos of 
gmmo W@mm# i5^.te?o la ahort #&4 m lla %ls%mno& liré ^
%ümriy im ^m à #f in ̂ lIi-âî iïSEc  ̂#cmom ostsgsŝ in̂  <̂mrWn %t
la & o rm lo #
ÎX^« Mŷ tssô  and ,folSr%#.* da2̂ ôriM% %o
& o  m ^o r& W a ^»- M f o l i o ^ o ' n #  a p »
fÿtt® #1% o#w  -dô nrlWd opĉ loo*- ^  S£52L^ #P* roaomMmo ̂  Mfol^ 
lot#» n« ap* In iW o&ort l;̂ o%mpo w%l em-Wre gone#.». mmolg;mmW , 
#»&! of ooanthssporoà* Za ̂  e&*el a* #p»*
l a  h a v o  & ^ ;ro a to r  & '^oro^e d io s s s tn r»  m lX o  o r #
%#&& r̂smCWr* m$d iat^ÿqltWat mlX thlolsm în̂  la mro- pr%mmmoo&# 
iJSD LXâLizr* B^pwt ci&y (5;̂ )*
m #  441*
-jp a sfl a *  0 p »
Zl& W  1 #  f% & # 1 1 -1 3  
Eoojrlw m s o i ’fo#. Lw R m itia u lo a  ocosposod of r̂atzpo Xar̂ sar 
#o#gWa$ 4 to G a^urt ss^^urins from assitor W ooater#
E o o ^ lm . pol^^O îsoX i 6m&H.or o o o o o lo  a v o r t a  0#E  s ^  l a  d lm m W r#
E o r  #  l a  E tea»» Ba %in# s  à i ^ ^ 't o r  o f  l o r ^ o r  z o o o a ia  0 # 4  a x w | E l a  E 
jaa»  n o o o u r ln s  t x r ^  e o o to r  o f  n a n t lo a l# #  E o o o o lo l m l l o  l a  m m tlo a lo o
\
83*
Z  t e  4  o f  m aaH  «ocKKîia* D o g m ^ ro s
Wt «mil <sooaeldml]̂
Salamï r l̂eaa Icsag;* T%Ho tîda, irs*ô ularl̂  thlclamedi
tgiWaEaalaâ  <̂ 3E3̂ sod ^  Isesimtea tlsey^ «opgLmteé lc«3c;ltedimI2̂  
tâîîacŝ r, gagmaulm̂ Cyirtiĵ iî tQsa pronmit^ %rl«bte î î sammŝ a
olaaely arrazî ed m1a.i2̂  ŝ -̂# but %;%kra <>roWW &m parte of
«oooola î̂aîro mil# er̂ o t3dokm%̂d (Plate 1» fic* 18)# Xa amm aoooola, 
terlscgstel dtê roQEa) ooour mm̂ Ü̂ïlrd te om>*fourte tulte di^^ter apart# 
in othora# issoq^lote mir%i dlaphrogEia or oloaod i^tlpbra^^
oa oaso Gido and terl«<mtal oiaphâ nî ss <m otter eldo of te^*
ïiâXî i Ci'spen in teaor of ProCteoor 0* C« Co  ̂of tte î̂ aiwroltÿr 
of laoîilt̂ Bai»
lESG U saK ^I# ^ f f e r o n o c ^  b o te a o n  ^  e a a o i  n#  ep* a n d
Mfoliatus ÏW op* aro dteouoGod in tte doĵ M̂ ptlon of tte latter*
Tho otîs&r spooler tevinc mŴ â̂ te teHa* ^  orobor la#. op# end ^  
llgtiatug n# ep* «ro bote, raKaxm* ^  teygoreortg.la n# op* enporfloially 
roson l̂oo ^  oeû ol n# op* in casdo of ^̂ rourte# but |x>aoa«aos Isstê r̂ate 
%all«# mguo aoantSaopai*ae# r̂oater distnaoe bot̂ moai op«tip5nocp«# end 
unlfcKgm  tedotew D Ss o f  aoooolcd.ieaX .lo I n  ^ t u r ®  ï» o ^ lm *
POZS-̂AXXCS:# r̂D stmtî pnpîiio tertesn \rdmcma# Gravel
Point Btecot# atelo (17) *
n c E D x ^  m :3  m n& fX H :# noo*. s a s  « n d  8 â0 *
A te o to te o e u o  c r o t e r  n *  ep*
Plate 1# fl̂ o* 4-Of plate S# ri£®» 5-0 
Z o a r lu a  rm aooo* m ib t2 d a n { ;u la r b m a a te s  Z ) t e  2 5  i%a# i n  d ic n o te r *  
Sli^btly olovated g;roupo of lar^or moooola ^onorally 3 iîî:*# apart nioao-
urls^ fÿom to oœtar»
Z o œ a lf t  d l o n o ^ r  e f  m saX l& r, O^Z t o  0 * 2 5  %3%.# 8  im  2
ï33*f diasæter- ef appr»%im&'W3^ 0*5 im»t to T ia 2 t:3* aoaa*>
% rl%  fyom  G O sto r o f  ^rm ap* w m llo msieJ^geüsmto* ito a s th o p o ro a  f w *
6Wmnmt3o &s lissoaaplouoim mptxmm of aoooolal
OEt surface, (H&to 1# fl^# 5)*
Zoooola porpesïCULaular to stirffeoô  graAmll̂  frosa Sxsaatur© to 
B o tu ro  zc@m* % H o  a t  w lc ^  i a t o r v a l #  i n
tMokonls^a w r o  ooamplm&oua^ ion^r and m>ro fr^guont In 
laaturo gone* Cys td^ira^aa ros trio tod to laaturo Z4Kse* Diaphym^cia
otnd^it or aurvodj In o^&X r@(;l<m X to 5 In aooooitsa ï̂ âioro walXa aro 
tiilcksîaed̂  l=oroa#lz^y sts^roua tîio tuboo %xmd tonard poriphoryi 
in trasaitlmi* X to iaibo diopotoro aparti in mturo atmo., 8 nauaXly 
prosont In 1 tula& ^üBsaater# DXâ Sirâ pno and cŝ 'atîpJirâ ’̂  ^ r o  oloaoXy 
&rra%od# 4 or soro i n  epooo egimX to X isabo dXw^mtor opposite tailol»» 
«sod xmlXB t n  naWre region prodiminc atrlMn^ tmndo of oreWed dia-r
#iT G ga»#
Latin, orebor, d<^orlbl% tim ormdod amtngpgmont
of diapSim^aa*
0Xî>CISfIcaii The oXooo &rra;̂ OEa£sat of diapiTraî ne tInx>û Wut the 
23ftture isono lo tl̂ o ssoot dia^iootio chamotor of the ep^oieo* T W  
rmaoao aoorlw^ X^ïwtor m m W r  of di&plmagpne pertiô dUetrly in &%me 
of %aXX tdilohonin  ̂pî oenoe of m̂̂zuo eoantJiopoi-ee, and lose jmrtod 
difforonoo in eXao of eooeoiaX dianoters in the taontiouXoa end in 
Ix r to m m tlo u X a r  a ro a o  a r e  d lf fe re s K je a  ^ . l o h  ^ 1 1  e o p & m te  ^  oro>?or 
n* ep* frog& A# oaeoi n« ap# Charaotero îhloh wlXX difforeutiate A*
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are I n  reg;io3̂  ̂ X or 2 dlagpilirâ pa; preasont;
In aooool& jw t ’bô Nsrer or 'srbsr© %oXXâ or# thlokEcmï* In 
soxtô  iliaphraip  ̂ond oystlphrâ pES r̂aduatXy Wooem %%̂ro nusatarpuŝ  
saparatod ^  «yero^a cî tnuoa of one tub# dlm̂ water# Xn o3mrt 
laalXod miianre #3n@̂  2 to 4 dl&pbr&ĝ  promit in dletm%>e oquol to 
<ma Wbo dio£^tarf #t Xa&ot one tMok Xssalnated dlapbre^ or oyetl^ 
pî̂ ro  ̂ in outer sature sooe of e&oh eooooi%m»
HâXZt Î4ttl>n# Xis^tuB^ bordered̂  doeorlbln  ̂ tW #hort seturo 
In %ddloh dlophro^ss are cloooi^ arrac^ed#
DISdlB̂ IĈ x dis tine tlvo dmraoters of this opaolos isure
hetorotâ jfpid m il ô rupta*rô  sm X X  but well dofinod aosuthopores# 
@sitrmaoXy tdde aadUiX rog;l(»i# n&rrwf ^tanro »<m@» and the etrcn^ doim» 
olopEQont of dlf̂ ïTô pm end oy@tl#w&^  ̂ in a mrrosr bazid noor the 
porlphm̂ y#
^  Xliabotus n# op# dlffors frc@& ̂  tosoI zw op* In on
Wmrt mtaro oonô  aoanthoporoô  fmmr dl«̂ hrâ ?̂ * les» 
wlX dofined oystiphrsQas * and mmlXor soocola In the mantloulos# 
Diaphragm are fo*w end lees rô uXarly arranged In tlm Incmture 
aonoi tlw xsature gone la ohorteri the aoantlmporeo in the nontlcules 
are Xargori and the etruoturo of the walla is  %mtx)rotrypid esalj^imte 
%md not inta^rato os in aplflrua n# sp# Kxmtioulatus n* ep* and 
*P# are aXeo rem>so forsm̂  hut in both spooios the nature 
sozte Is longer end the diaphrasas noro ntj^rous t3mn in ^  lln^tue 
n# ep*
îD lOCiiLirff Ctrati^roi^o horlsoa mdmow* Crawl 
Point otn^e t# shale (0«1}« 
îE L û rm :«  Bo# 2S0*
27.
Atsototoggua a* jgp*
% L tâ  S# p l& ta  5=* 3f#3
Z ô f tr to a  mzMVcWj0@(Msitjg tW.OAZ%#i$ I I ;  t o  Z ) ises»
%&2 %̂ar soo^c^a rsalsod 3biW 33Csitio%̂e@ 2 to 4 epctrt
uriîüg frem omitor to oositer»
pîî^^^mlf ia dlwrntamg
0*22 lam* I S la 2 %$%# I la î jsnct̂ srs of largest soooola 0*4
sm u  o r  ï3orox ^  i a  2  îsn*, o o ta s td a ^  f r %  c o a t^ r  o f  m m tlo u lo *  T & ll#  
lat^?ate-| imifOjm. t#oopom)3 ohsmit» Wt joiaisto
4XK»wl<amlly promeat* A@&a#m̂ roa sssalll prê omt %t ^̂ uaotiosim of 
£Oo@ol&X xuasr €&& X&3t̂ or oaom la ZKmtloulom*
£ooomlm. WW frs^ #ü:lal to paiairo rc^loaj porpŒïOiWl&r
to porlpî'iOï̂  tfersHîî hout moat of 'flails tîiîa mad (%%%zmZ&r
la ro l̂oa #md ia mturm roglo&% ’uotoooa soatjcm of thloIam#f
"SilolaEaaod |Ha*to of isaXla Xaĝ lootod #ad Imtogrmto* la mdol 
roc;l(Kï* proomit %«horo %%lla oro tbl«̂ ieaod| fcsr mtr£d.ght
o r  oi^^rvod uam X Z y p ro o o a t t e  _;^%u%or p a r t  o f  o s d o l i*ct(^xiisz
m ad te o ro a o o  t e  fro q tto o o y  t o  t e  tm te ro  stm o
mad #trali3it or ouMod* ofCK̂iloto or {KKmmlonmll̂  tom̂*pXoto dtep3'ira{j.5m 
p r o s ^ t j  oft% %  tüiteSc m ad ocaapiottou& 3^' X m ridaatod t e  aono# o f  tjbXL 
tM .o W a te ^ *  t e  o ld o r  p o r t  o f  idm  im te ro  ro ^ œ i> , mad o^/stl-*
m pprosdsaatoX y ^%o tu lso  d lm a e to r  o p a r t*  t e  o f  v&Xl tl& lola-
oate£0 «ad te the outer po^i^ieral rocioa^ 2 or S in dlotmnoo equal 
te <mo tube dlezsoter* tetero mosae tea^r bogioath. jamtloulas j beoa^oe 
■dlapi-;rB̂»o are xaoî  oXomely arrez^ed te nature mono, outXino of bo(;lnnl!% 
of ïmture roglim tey a^^ear maallopod# fîdo eoudltlcRi la not diatteût
ia  of tîio (rXete flc* 7) Imt I t  1@ oomplotsotJB
ia %po%pe (rXato S* f%*
l a t l a #  m a l l  mad ^ v u -g j> a d je o tlT m
m!GGiai% p ro '^ i^ s d  d o e a r lh la G  tW
sî soloa ,i;drht W aoimidmTod «t laĉ bar of 
-âÊ l€C3?pfl̂ 4aô fit© ids® ml2js aro integrate» Hŝ yÿ̂ r, the mXX» 
iatoî mto Im laudaatod tlilô saeKi parta* tida
•mllod ûisB of tdm goî BOlal tuWa ero r̂aimlor̂  aooabl̂ eo*̂
pô % «r® poorly 4ovs3̂ p#lf_ àm jm>ro oloooly srrsm̂ od
la tlm tŴok mXlod ^rto of tlio î oooolof toI oymtlpW%(;so mro proowt* 
ZWoo e3m3*aotor® re%&dHy oopar&to "Urn forïa frmi «î̂  ^̂ tplossroporldao* 
Stro33̂ y dovolopod 3ficmtiouio0 aad tïio lo^cr saatoro »<m© bexiao%t̂  
tdKsa are cbarsfcotero iyploal of ̂  ^‘iloh la othor rŝ poete
%m mi Intô sodloto opoolm;*
îst«c;rûrto «®H« dlstl%ülMi ̂  m̂ itloula'Wg m* op* from ̂  Iblfol"* 
I f t tu o  a *  ^  o a s o l  j t ,  op** jW. lin lja tL io  m . @p** ^  a *  op*#
Wt A* oplesim n* op# aad A* tra-ror̂ rnssls a#- op# po-ooooo sJjisllar- ̂ %11 
«isruolïoro» a* op# mloo differ a fras& A* orobor a* op#
-* * #  i«i iw ■ iit i * i * w>i « I I II" #«*'!W »  *  * > •  '# '*  W M < m t m  ■■
la baviâ  a ©îsorter Daturo JS<mo# feezor dlaphrâ *̂ norm isoll doflaod 
srul etoo33c;or aoaatbspores partloulorl̂  ̂la idm âotlouloo* said lw%;or 
aocmelo la tîio mootlotfLos# oplaou# a* sp* Im» oa oaitâroly dlfforont 
d ls ta r â b u t io a  o f  d la p lira ^ a s f . t3io l::3^&tur@ o o ao  1$  w l l  ta b u la to u  mad 
the diaphyâ pam la 'Uio rature «duo ore loos closely arrasî  ̂cad ocsxao^ 
gû mtly loss abiEidaab them, la ̂  moatlculm Ws a# sp# 'dLl.eh has zmro 
dearly doflad oystl|âira^a ead lo^or goooola la tho ssoatiouleo# 
ta%vsr8wsls a* ®p* Ms a xmsslve aoarliaa* ao aacmtledoa* and loss
20.
aiogtian&Qca; ta tâi© zm-iatro- ©ooa*
P v z m n z :  ; z n  L>xj2 . m t  tk iv m ^  r o tm t f o i ^ U o a  (4<> 4 7 )*
o z iiz z ^ c tT r rc  a :^ : i ^ - T z n : :  iio a#  XX4 <ma m »
Ataptotosoaa imlisgijsig a» ma#
Plate S# H$2# 0-2.1 
ôartum 3%aawey smatms:: dlmœter 15 zm, Croapa of «oooola
i]̂ nsal2̂  olo'̂ &tod# 2 saa# ©pari; mwmartag; mmtor iso omsztor#
2oooota tüsmotor of &wra^# 0#2 %o O#20 7 ta S
t a  2  im #$ d t a ^ t o r  o f  !&%%%. « p p rc^3 :& t© 2 ^  O#^ zm## am ia lX y  ^  W  7  t a  
2 3̂ 3# îSD&sariitç arm& oî iter of groap of Xar̂ o moooola# Vf®tlX& o-f mtfam. 
tLtolaïOâo oa mzr̂ aoo# Xat^mto  ̂ Jesat̂ parcrs amU# iaocmopiouoîsiîÿ 
dopsolopod fisïparftaiallj'̂ l isosieratol̂  maaorcaïo.# ammlly pressait at x̂ssï— 
of sôoootaX xmXXs la sootloas out olomo to ourDaoo»
Sooocla boad frcm a%tal rĉ lcai to pcîdp̂ iozy | porpoadloa-
laar to awfaoo# %%llo poriodloally ttiloiscmod &t T̂ ldo iatormXoi la  
tmll tîüokoalag;® of a%tal rc5̂ ;taa# ©trî tairo of oatoy zmtiiro &<mo ropro- 
duood «ad dtapkrô îa ïsoro ororklod ojypooiisÿ tliia-*eallod parts of
aooooia# %m aztal roî loa# thla straight or ourvotl iĵ  to 2
taôo d2̂ @̂3tor& apart osasc  ̂ la m<mos of thlohossod mXls xàmrQ 4 tMoker 
MapÈtrai]̂  or oystlphrs|^ uati&lly ooaur la apaoa ô iml ta <mo tuuo 
dlsfâetor» Botisoca latorssitttaat thlokomlacG la rmtwro ro îoa# dlaplirê as 
and idila# wuaHy cao tubo dlar̂ otor apart# la tîdolŝ ^mllad
«onaa S to 0 üilok and oyotlphrâ :̂̂  in opooo oqual to mm
iadm dlmmtor#
ZZÛ2X» L a tin ^  s^S B U g# td d o k #  d o w r lb ln g  tim  m ^m ro u a  te m o a a lly  
^ïlok diâ ir6£p:3S proaent lu thiok^^lod aanos»
î amtures of A* stslsmsa n# cp* %r@
« « •  m tèâ i Hmjm mn m Êi m m
tbe 3puxa&5?t»i3 <51e3?̂a:'î r̂ai in tho em$o» tlio 0(m6%Tiau<%is tliiek
e-̂ ’̂ - t i p h r a ^ ^  i^dLoh & re rs5jp^ Z8i*3©paus n a d  dcruoO^
ĉ od in «poolo» or AWototxx&tî s# TbB differoî ooo Wtwomi
^  P̂«> ^  oro^r n# op»» a» op»» end ^
lotns i3»'sp*- a«® mtplelnBd in dlsouaalono or idiooo t$sroo opoaioo»
Z1» op»' ommot bo oonfusod. %lth oat̂ ol n» op# sms tlmt opoolo#
lias f̂ mZẑ Emato âJüa» m il doiR̂ opod r̂o&ter ‘mrlatian
Wimmi olso of tW aoc^oio in the menticml̂ o $md iasWiiŒmtiotilw 
w m O f  n o  ooQ #tW poro@  o r  dioÿâiro^pao# ^  n*  op#
ia OïSK^iïod tïi^ ̂  %w^rD^gmlo n# op# m  po^o 31.
m s z m r im  MÎD i c c m r z *  P o in t  ro x m U o n  (dS  a n d  $ 7 )#
mDTCS Aun lOTOTYn:: mm# IXS and 370#
Atoototoeoiw tm^rsmmlo n# op#
Plato 3# rio®» 4#*7 
Zwrlim naoeim, aoÊ »oao4 of <mo or m>x*0 mkoli covemX
SilHimtsrs in thioZsnĉ a# Groups of Xarr;̂  aoooola 4 or 3 sacw apart 
30MusurinG fro^ oasator to oonterf nomlly not oXoimted into mmtiouloo# 
Zooooia poli«̂ camlf snail» 0.33 to- 0*25 tm# in 0 in 3
J&rQB0 0.3 w# or more in diaoetori 7 in 2 %m# mmourüî i fro:i oontor of 
tWla intô r̂ato. moderately thin and î aiforiii osa a ll parts of 
marfaoo. An {x̂ aaoicR  ̂minute aportui’o In groups of larne
Kooeola* Aoonthoporos o%tz%C3ely 'ça^o end suporfieialî  pi’osont at juno»* 
tlone of ŝ ooeoial m ils in ^iin eeo tiorm and notiooalxle as sm ll nodes 
on mnrâ̂ oo.
Imaituro sono short. V/allo slî Zd̂ ly idilohonod in mtuixî ro l̂< |̂
X
tosKKS oT Taut ld<£utiii<xl %- w$WW.
âsWa ^  41aghz%Q:m* Dlâ âr%2^  «tmlght or ounpod̂  ̂ tMa Wt ^ 1 1  
doflnBd) %3usaarous tulîeiîi ummlly oM^tly î ro tbon
ostao t u b o  d l m ^ t o r  Im  t^ liis& -m X X od  % a z ^ $  Z  t o  4  p r o ^ ^ t  Im  e ^ s to e
o^uaX  t o  cam ^ b o  d tm sD to r t o  tM oIS'-ssasXled «osnoo» Cystipbr̂ ^̂ i© u so a lS ^ r 
panesEœt t o  gcem s m lX  th lo 3 a m l% ,
^ 2 ^ #  to b e ^  £rcga t b o  IZrKvsumm ^ r o i ^
2SS5UU-SXC^i Sm- ^ X t o  «tro  th to z m r  ssirl i2 st0 3 sd .-ttam t t^Aohgrn^ 
to g o  Xooo <K% ^pioim uo t o  tù ito  tî^m% t o  mx̂  o tS m r îsp o o lo o  o f  tli©
^ i à t  tho |K3soi.bXo o % o o p tto a  of ^  M folia.tua 3e« op* Dgmoimr̂  tho mll« 
of Æ» blfoltotus Zk* op* aro "vartotlcm Wtgmmi iâm ol&o of
« o o o c ïto  t o  th o  lacR rtia u lo o  o a d  to to g ^ ^ sss itlc ^ ito r o r o w  to  gp% %ter# aisd  
Ü m  go& rtoaa t o  b i f o l i a t e *  Tim - d lf f a ro sm o s W tem m i ^  tra * m rfîm is is  
%* op* gekT a* ncæfejgalatua m* #p* are disoimaod osa 3̂ t©o 28. ^  oasol̂
zu 6p* too 6 mamolvo toarlmi# Wt i t  la as sæî al̂ amto apooioa, to 
dtophi%,;;;m &ro ol^oly ornKtx̂ od to tho thto^^mll̂  parts of tîm
tobos# dlwri;o3ioo boWocsi t2m al&o of zamtloW  ̂aaod totomosatiaul&r 
m ooooto  to  i p r ^ to r *  a a d  to % ^  a o o o o la  a r e  m sah t h t o t o r  m X lo d  t t o a  11m 
Baaltor* A* aat* op* dlffors frcsa A* tola eus zi* ep* to zzot
«WK.................................................. .........  wii .  « « .  w e w w i w e w w f -  '*'
t o ? l %  t h t o k  d la p l i r a c ^ *  lo o s  oro ïsdod  t o  th o  m a tu re  &0330* a a d
# tsasclTO toato^ of & romoso smirtoza* Botli hâ so totx̂ r̂ato m ils 
those tcmd to bo thlobsr to ^  splasus 3a* .®p* ^  orober 23* sp* also
Imo a roaoso eoarlu» but dlffore to havi% o2ml;̂ .mto m ils aiid tm&'m 
ZBajaorou» caad oloooly « tm m ^ o d  diaplirâ ŝ thçaa ^  tra ~ ? o j^ o tis ls  n* op* 
pomnnon UXX^HTIt ZZozmy Point fmTmtloa (47)*
ïisi^frrsi %* I lf .
OcssiS n*
Q'̂ tnXlO DlAnnCGlC# t^ ls  iRttMrtdLttmitly tl:do3s©md| ĉ ’̂ ŝuilarf 
tÎ2lolS3S9d pesî  XaE5lm.*â#-. lü&phs'ô is or ourwd in
Ip sa a tu ro  re ç lx sc ij fi^porsQ ly cK ssras tso aa rd  a p o rtu r© ^  o r  p o so o sô in g  o o n v o z  
ûsmI n & t  in m t w o  ro^on# Iky%olopod orJly In oonoo of
m il Î3î̂ oporos mbeozit# BoIIcr# «toont̂ p̂orô  present#
CI^OIYZC* iy p io a  n*  @p#
^ iîX *  w r& c ^  A2^«>c^ĵ  u s ^  p a r t i t i o n ,
DlSCISSIiZi* 2%a& m il a^moture of la oliallnr to tdsat
o f  A<3Qotot%)om3o ÏI» Qmu.0 W t  d lf f f e r c  f r o o  t l w t  0OiUiô t o  î'Æ f^toc d l t ^ i r a c ? ^  
ooîxŝ  oontora mid r&ro î p̂lool. wlî im̂jnsa* Cyix n*
Is Î3 0 SBI frcea cfâo spt̂ izxm <mly to tcaatotivoly assl£;î̂ >d to tho Pras— 
o p w ld a o  t^ o s ju so  o f  ilm  s tn m to r o s  « m l t l io  p o o u l to r
oogVES: dî ?brB£;î3û tsiiloh imy W rxxUlflod , Its tozsmo.lo
position will yomto m%oortoto until etXior opootooma of the r̂<niua &ro
X̂Mj&mrn
Cypl«?t̂ -raj?3a ÎU cp,
Plato &, fliis, 0**0 
Zoarto# racsocoi i3a%to&&i dianotor 15 ü̂ ê, Conspiououo nor:tloulos 
coL̂TOood of sooooto raioli to%%;cr than ordtoaiy; (;oimrally 3 rm. apart 
moamirtoc f run oontor to c ŝitor,
ouhpa2y;̂ osml| dtoriotor of avorar̂ o, G*S2 to 0*24 £0 * 1  0 
to 2 a^#| to tho i%%ittouloo, sooooto approî iziatoly tvsiao as larjo as 
tS f^ o  t o  to to f g a o n t lo u la r  a r o a a ,  to ea^ io p o i'O Q  h o lto w j v^o li d o f to o d ; 
prcgatomt to <̂mtloulos on surto<%» of apootocn,
Zooootol tuheo bead gradually £mr» astol to laatUi’o roglcEii por-
53.
W fiurfacM» in  outer xmturo sosao* Balls Intemlttxmtly 
t̂ ilô xaaad In bot2% xmmm ead Ixîsmtïure usmll^ otanspieuousljr
tâ ïloïzxmod In. nature f̂ loso.» Ball strujtar® granular tlirou^outj more 
dense end ym lX  defined In thlekxmln ŝ #ml suture sene thmt In 
thlî '̂smlled garts of tlie tuboŝ  Ball iâdLekoninGs often Irr^iilarf not 
developed at c«>nstfist leimls of soarlel (;rowUw Dt&phr&gxm straight 
or ouTïod̂  oooasiomHy alxMl&ting oystlplirâ Ê j generally tùiln$ in 
mature sono* oenters of dlapfcm ŝs strong^ oonvez toimrd sooeolai
diaphragna proa wit in ijEsaa-tairo regloa only opi?osite imll tMokssiin^i 
%%urS)or ■mrdoo with lor^th of imll tliiokwiijn^sf case—l̂ ilrd to oaiô»îîaXf 
tube dlcuootor apart If more tlmn one preswit# In xmture tone usually 
3 or d in spaoe of a tube dlcmtor*
EAIÎZ* Latin, typioa, type of the genua#
FOmiflOB AIID LOJALITTt Sti^tigra^-ilo l^rlsoa taaSsaom, Gravel 
Bodnt stage Î, shale (17)*
(̂ OmLOflPBi Ho# 280*
Gecn# OSHCSiSmXA Ulrloh tmd Basclor, 1S04
Orbls^yella UXrish sad Baaslor, 1ÎXJ4, ftxlth* 11 so* Coll** vol* 47* p* 1C*
Orbigayolla Ulri<  ̂and Bans lor* X£K1T, Basslor* ^ül# 202, C, 8, Cool*
■ Gu^V, p* 2C*
OrblgnyoXla Uriah and hssslor, 1011, Dasslor, Cull# 77, II* C. Zlat*
* llLfâ*̂ *"p* 181*
Orblgnyella Vismssa do JWgW* 1021, Atti Coo* Ital* Sal* hat*, ?ol* 
iS7"p7 223*
OZSCXIZiL ELAdJOSIS# This genus 1® distlnguisliod frou 
Ikmttoullporella Bassler, 1034, ®ln vmntlag its  poauliar, 
173^îiîSiy'"^5mlose m il struature, in îïaving loos oloar- 
ly  é& tixa^ i eystiphrag^, tdiooe etruaturos appoarlnj more 
like curved dlajdiragsas, and in possessing more or lose 
well developed and sharply defined true aeanthopoi'oe*
The wall etruoture of this new genus is  nore like that 
prevailing among tdie Heterotrypidae than the llontiaulipor-
54#
,  «uîd is only oa oooouat of 
oaysredL dlap îrsg  ̂ tîi&t plaao Orbi|;̂ yolXa with tlm 
latter
GEI%)TZ2C$ Orblĵ gyella m.û>laia.olloaa DXrioh ssasX DassXor̂  1B34«
? tüliermts a* sp#.
Flate fig.# 12 j plato 4, flgo# 1-*S 
2o&rloat laor^ti% $ 0#4 to 1 im» or laoro la thloteoas* Paœdxümt 
©oaloal moatjLaW.es ooŝ ŝod oT larger soo^iaï S ê mrt laeasarlag 
from owtor to otmt̂ r,
Eooooia polygcamXf a^rsgo dlanotor la lataarscioatlouXar aroas 0*23 
133»$ S la 2 iss3#| dimmter la xaontioulo». 0*3 œ# or ïsoro; Oj to 7 la 
2 SEW ootmtiz  ̂ from œator of î̂ cmtioale* . w&lXs strcmgly thlolomod. la 
m&mtloWoo* tXiia olse ï̂oz^* l̂ soporos ohooat* but ^mll sooooia 
pressât îa eoatloulee# Aooathopores oomoatrloWXy Imnlzmtod̂  asar 
surfaao hoJX̂orsf outrai tubs# ustmlly filled Wldi doass tissuoi la 
iatonmmtloW&r slso mmll or înodor̂ to* pressât at jianotlou®
of soooolal imlXŝ  loss xtuEssroas tlma &oooola; la tîîo xaoatiotilos, 
©ooaslÆEmlly laflootiag s^^oolal imlls* 
îiaoRturo sono short; soosoia diroot through m):%t of length* lîalXs 
aniforWy as  ̂grsAi&lly tlilohonod; struoture hoterotrypld* Cystlpdiragma 
«od straight or ourmd diaplïmgas oao-t̂ ilrd to cmŝ îiaXf tubs dlssaster 
apart la mturo mono#
2IâlE* L&tlâ  ^borata* oovorod Wth haoW or boBSos# 
mSGbSSlOn* Orhlgr̂ /ella drloh and Xîasoler, 1904# hs® not boon 
reported proTd.ously tr<m , th 0  Devonian* O* tul̂ erota a# ap# dlffor®
O* Dlrloh saad K* S# Easelort A révision of the PWeosolo Bryosoâ  
Smith* laao# Coll#* wl* 47* lW47 pV --------
fjpcoa cpoales *̂Srasq̂ riaa0 dosorlWd la
Uicsis- la WkVlag îlîOlâSKJd wlla rô ularZy «trmsïGôd
Th0 ooaex̂ ffuoaB ô Ê omed of lar̂ G# ttiiofe-̂ ^allod
moooolâ  tî\ô rolati“̂ ly  mlmo of tlio toooolal aportui^^ aW tho
’efall#»«kF î̂ôpod aoeaŴ ^̂ OfO® olmpaotere «̂ jstdsitjulsîiiEEg tho epoolcs» 
jG raa ^  o^jwigs (31aG%mbor̂ ) ̂  Xy0C>»̂  ̂«W ̂  mçaofo-m D&mBlor, lîXï€,^ 
1 ^  B(K>Wa1x%y Sbalo«
KJSÜâflCEI M 'ù  S tx u ti^ ra x ït’ilo  h csrij^m  tgdz&(Rm^ Ik> o^*ort
Iteïstîsse t
l3o* 219. .
Gomm PŒZ:%LOfGE%]Œ a .
(%%%]2Z0 Soarlî  resEtooe. latxKonltt̂ mtly t̂ siotoied
la poripSiorcvl asd mdsl r^ionai oftxm osaaspioucmsly boadodi tîtia mad 
ormmlotod Wtmomi thlohoalngs# ;mll tld-otecdâ ô of domo
oml̂ a^bo  ̂ Icaalxaatod tlsmaa of oharaotoriotlo batœtceællld «tacwturo. 
fiâ Stiiâ âs csjoaalosmlly «mrvod* Cyatiphrar̂  eoldoza
Î aptoeŝ ïas doimlopW la  aoaoola <Wy o^c^ito tld.okonod im lls. 
Zooool# oval or roimdf imllo Idilok &t ourfaoo#' Doô foroa and aoaatho-̂  
poros ahoost#
C S JO fX r^t Î DOollotoooutg n# ap.
tl&lS:? Orodk#:7r<?6/f(,Xo9̂  m rlod, fuîd 7“o£̂ os-̂  %o%l$*
DISCI3f IGUg TbXm ÔBW3 poooesoos latoarcdtoaatly tI:dol%&iDd m ils 
botootoaasllld m il otruoturo* Forlodloivlly thloï̂ ç̂ iod eomm aro pressât
^ 2 . S» DaaoltMP# fho Bryoaoan fawm o-f tlio Pool:#®tor Sl̂ alô  U. C. Gool̂
Siirev  ̂ Qull̂  m T lS^jnn^,. p# 23T pTT ii>V 'flbo*
Basslcn 05>. elt#» p. 27# pi. 10# fl̂ n# D-12.
M ’̂ KÙX la tlm zmttire rtŝ lon̂  a ooWltloa î t'doh la
ia tha otimr ïlov? of Pz%aoporldao# Dia*»
gSwagpo* ere dovolopod iii ««gasoa of \aill tidobsmlas, & omî xtlcEi
#%60 foimd la (%n%:kor9 &ad eosĉ mrs.blo to tho csoro oloooly arswî od
Wada o f  dlap§iP»!OPio o^osito scsm a of %ol% tMo!rooiâ  in Ataototoooiîs * 
Ciarvod dlô :hz%0 ao aad «̂ âtipîaropris are ooldoiz presoat̂  hot It aooma 
^ofoï%hlo to oeparato ia dlfforoat fardXloo gtmoro, poommsing tihoco 
pooaULaritloa of %mll ©tsrcoturs ©ad dlaphr©  ̂©zraoGOEimit̂  Scr» of 
d^aorlt^d ĉBQoam of ©t%moporlô Bates toEsoHldao hstrm latozcd tlxsgitly 
tiiiokoaod mUs la tiio axial gone# Of the ôaem la thle groî  of 
BatostcsaeXlldæ» Stoaopô m lomodale, 10̂ 1̂  la tt%o cml̂  csxo v̂ d-oh 
poeaedsos maaerm&e oocgplete dlaphrocŝ s la tlm  aatm e gaaof ©ad as 
SEesidod ty We^ æaatîîopopc» are presoaty a oeosiitiosa. wdch roa<211y 
sĉ paratee l̂ aocHotoô yag frosra Stenopom»
Pgeollotooous differs frcea Ataototoeous la  îmviizg imoh thiolar 
% lls# s»r«- pr«mounoed porlodlo tdilokozdac or hoadlĵ g of tho m ils, 
astromly f@%f o t̂lphra^^Tis or ourïod dlapîiï’̂ gus, and t&huXatloa 
la  s<%aoa of m il tldokenlag* CSyhop!^mçpsL Is doflacd for bz^osooas 
possoasiag, la  addltlea to izxtersaittcsi'uly tf̂ ioXxmed Trails, diaphmgssas 
%ith omrMKK o ^ iW r s ,  aad r̂mzular m il s tr u o tu r o #
Poooi%otoooi3S typimm n# sp#
Hate 4, figs* 0*X1 
Z o a rlu m  rw w s o ; d l«K 30ter 0  f o r f a o e  m aoeth#  Z o o o o la  approve!*"
17# Loot T!:o Byltiah CarbemlforotiS Tropootonata# Oool* fur̂ r#
Great IhrlmẐ # IS»# 1," ptl' 3# 1012# p# IdB-
1 40#
mi%3p0ly;̂ (mal̂  or ro«adj bommae tuboa oi'e oblique# 
soooola olc3Z t̂o subpol̂ osmX or ov«û. in 0*14 to
0*22 m3* in 7 to B in 2 %am* lïldtk of imlla oppgÊ iimtclir
cooooinl dlasotor* I3aooporoa; nssd obaont*
Zooooi& bmd groihmlly from o:dLôl tono into nature ror̂ ion, oUghtly
ohlî ao at poripbm *̂ vâalls otrmiGly %iiokonod at intormlo in a%ia%
and mtaro redone* L* l̂nateî «paal(::©pato ooimootod by tMn
orogml&Wd mllo* atral^t or oooœlœmlly omrvod* otrcm̂ *.
nsuoXly tM̂olc opposite el^a^ted %11 tSsloIsaninĉ  as in the outer 
porlp̂ Ê̂ raX stmo* Gw or two diapSirâ ig proot̂ t Just boforo SEmll thlb]  ̂
onin̂ s in n%i&l acmoi t̂ >̂onito lo%or t!:lok̂ 3in;:s ansi in outer mturo 
SOO0 * 4 or 5 di€̂ u%(p33 csîs-balf to <sŝ  tubo dlmaotor ^ïart* 
latin* tẑ plouŝ  typo of the 
fEcauBGlŒf* The ônus and speoioo aro tooan frosa oŝ  #%%oiÊsi* 
POmAZIOH mn LX/a*I7f« Oonol̂ gw fortmtlou (Gmbau 14)* 
a i^ m a iû T T P Z i îia*  122-a *
^hrdiy i3ZT:i%}?27Pimi: xarioh* leoo
•fb0 Beterolay^dao aro Tropootomta dlffoiê
ing froaa tiie ISoatiouliporld&e In Imving atral^t diopIu%w:̂  
inetcmd of tdio oujrvod qystiphrâ yso * 01«̂ rly defined* frequently
largo* typioal ooonthopor&s am ûstvélopùù in ê mry nceibor of 
tho fBedly* A11̂sou£;h the %mll$ of adjoining sooooia oro ft&ood*
Î jS double m il poraîete ao a diotinot but tl%in mit ;̂ioIi 
h a s  a  o l o a r w u t  in d lv l^ ^ iu l i l^ v  ^  shm m x i.% co o tio a io * ” ^ ^
2>ISCl2̂ IOiî» Txÿ& Botorotsypldao 1» tiaa prolific fæsily of
^K* S* Uasolort Tvj& early ffeloosoio rir-'Osoa of tlw I'kxltio pmvlr^oo*
u* a* mkt* V7’”T&li; --------------------------------
S8*
Trepostomta from the Traverse group* Dore than half the «eotiœied 
gpeolmenm belonging to six dosoribed gonera are assigned to the faiaily* 
Erldotrypa IJlrioh, 1892* hitherto oonsidered a member of the family 
Batostcsaollidae is  placed In the Hetorotzypldae because species of 
Eridotiypa grade on the on© hand in leptotrypella Vinassa do îîegr̂ *
1921* find on the other into Homotrypa Ulrich* 1882# Both Erldotiypa 
and HoESOtrypa possess tlie typo of vsill structure characteristio of the 
heterotrypidae# Ulrich and Basslcr*s definition of hoterotrypld %all 
atruoture and reasons for changing Eridotrypa from the Batostomellidao 
and Hernotrypa from the Prasoporldao to the heterotrypidae are discussed 
on pages 63-64.
Genus CYHIOTEYPA Ulrich and Bassler* 1904 
Cyphotrypa Ulrich and Bassler* 1904* Smith# Disc. Ooll** vol* 47* p. 29#
ChSiEBIC D lA G hC ^lS  * ^Dasslve H e t e r o t i y p i Zooeolal 
walls thin* amalgamatod* the oontiuT portion ligiit-ooloredj 
tubes prismatic* with numerous iwell-dovoloped diaphragms| 
mesopores wanting* acanthoporos well dovoloped#**
GEHOXYPEt Leptotrypa aoervulcsa Ulrich  ̂ 1893*^
Cyphotrypa maculosa n, sp#
Plato 6* figs# 3-4 
Zoarium owqposod of one or more inorusting layers | maximum thick­
ness of layer 0*8 mo* $ average thickness zoarium 1 mm* Dontioules 
subsolid* composed of small* thiok-walled tubes| 3 mm. apart measuring 
from center to center*
Zooeoift polygonal* diameter 0*21 to 0*28 mm*; 8 in 2 mm* Walls
^%* 0* Ulrich: On the Lower Siluzian Bryoscm of I3.nnesota* Geology of
Minnesota* vol* 3* pt. 1* 1893,, 1395* p. 318* pi* 27* figs. 24* 25#
S9,
m w r  thSsk «Is^tara» I^opare®
ŝsaXX 1aibe& t u  tâ&e p^rdbabX^ isodlflad Aomitbf^re#
Wllcmr# d<^no^trioaX2y presmt at t3m Jtmistloiia of t M j M m l l W
e o o o o îa  wjsd Sm  aacm tloules^g n o t  obaarvW ^ m roum l thlQ j& *«^allod aooooâJU
oxtf4^^y abort* %lla omaapio%m#aly %%lokmmdl frcm 
\mM&$ in of rcmaaspod tliismor #sd lnWi%slttmstly ^Xc^ĵ ŝ ed«
Maphra^ag atrmi^ht or ooooolonaXIy o$^rvo&$ variably diatributod in 
ti)i@k-4mllod mooooia# & to 4 proaont in op#oo ô tml to <m# tnbo diomtor* 
SâHS* t&tin* gmoulooa* mrkod ndth apota» dosorlblng tho ouboolid
C^hotyypa lo the only g@&un of IWWrotzypidao 
p o s a e a a ln ^  m a d ro n o  â S & ^ h r ü ^ ^  t o  # h lo h  t h i s  a p o o lo a  o e n  b o  r e f e r r e d *
It o«mfors30 fairly well with tlio g^erio dia^ioeio ecsoopt that 
the 3oari%m la isoriastins in&teod of rmeeivo end eoaao of eooeoia 
ere muau&Ily tM<s3e-̂ *tllod* Gtdmolid mmtionlee mro typicel of Ateotepora 
Blrloh# 107D« but dlaphregsis are too numeroue^. end eoentboporee too t m  
to pleoo epooXoa in tlnit £4̂ Eue« £* aaaoulosa. n* ep# ie the «mly
epoelee 1# the oolleotl<% in %diioh eubeoXid nontioulee ere developod*
C» trawrcengle n* ep# ie  Eetssivê  Ims groups of ler|;@r eooeoie# ŝ ïre 
m m ero n e  e o e a th o p o re e  e n d  lo e e  o lo e e ly  a rm n ^ e d  d ie p h r e ^ ^ *  ^  
loee n* ep# ie ooca^red %lth C* t unloe n# »p* w  pas# 42*
FOSIiflOS ASD LOCAUTY* Goasîmw formation (Grebctu 14)*
m *  1 2 1-iD*
fynhotzt^ tmvcrgonalg m* op* 
Hate S, fis®# 10«"12 
Ẑ Mtrlusi flat eubelreular rseaa eloimtod at eeutorj eiforas® diameter
23 mcwg imsdbass ■Silotooss 9 ism» EpSLsoaritsi ocaaœtrlaally ’Ksdï̂ ïled* 
G$wp# of îaï^^ jÊ ooocia pï̂ sosatÿ aXomtadf S to S»S 1 5 a* apart 
i2 8 M u rlK ^  i^poci c w W r  t o  o o a to r#
Soocala po2^<sjal| of ordinary ̂  D»21 t a  0*25 ssr**j 9 la
2 BEw# dlaaetoT of larco# 0»3 to 0*S5 raâtlTKtât loz^tâi D»49 lamwj
7 isx 2 5̂* ooiantia  ̂ wmtor of ŝmtp* liSeooporoa absoati Wt jcoooola
p a l l o r  t h s a  o r d l s a r y  ^ o a a th e p o ro o  ^m lX  d o flB o d i
aaallg %wr «ad tlifm i%il3ootl% soo@ola$ proewt at of eoooolal
'esrXXs *'-
Zoooola perp^adioular to sorfaoo tliro^h a ll or most of 
î̂ lX» Irre^iilarl^ t̂ iiokoaod# aWoi%mHy thlokoood zaiar bociiaadâ
of Eîütuff̂  %<%3@ ia  madlsa. part of moarlw# thiokmiia  ̂ apparently not 
dowlopod at constant lovolo ia sfx&rlim* Dlagdirâ iis vsolX dofliiod  ̂ vwüë^ 
Ifttly spaoadi lammlly wm to tâ o tuuo dleesotora apart, o%oopt ia yoaiig» 
cet part of izmturo zcêo&g -wSiore <mo or tîiO occur In ©pace equal to a 
taibe dlessoter*
UiC^Bt f̂tkosa from trawarse '̂ roup*
ZOlECUECX̂ i In tlile apooles arc too immorgme and
atr<ai£ to poĵ dt referring It to fiticm tolla in Tfliloli the fom ^mxûA 
X^ l̂oally fa ll i f  %all etritoturo alono la ccKrialdorod* £m tm ?̂orsonsle 
n, ep, e«>rmspc«Bda closely to tW fljLuxi of ^  corrucata C?©llor) ' 
doecritod ty Ulrich and D&celcr frcm the lîoldorbor̂  foremtion of 
IWylaad (Plato 42, f%# 8)j^  hcv’pawr, the longitudinal eoctlon of 
the làiïylaad epeclee la etrlklD^ly different frou: t?]# ITcvf Jorety
1̂1* 0» Ulrich and E* C* Uaselcr* Lo;̂ r Dô ŷonlaii, lÀiy^id Ooolo jioal 
Sgrgcy* 1915, p» 299*273, pi# !%:u# lî*9~f pYT'ïï’/ Yl̂ * 4* ÿl. ' 
o»*, 1 1̂ 2# .
41#
e p o o l e ^  4 o c s  i iD t  h a v e  t ^ r o n u l a t o d  
im l l s #  tiîS» 4&5*ç> i s u o h  1 3 0 :^  a a ^ ^ a s ro ^ s^  t h o  & re
i i £ f i a i l l y  ô î s n ^ p l 0 u o u s ^  « a d  # i o  450000I & I  t m l l a  f t r a  « p ^ r o E i t l y  I n t o r r z i l t ^  
t^wly tblokGaod «& la ̂  traimremisiG n# @p# lUrioli m%I Dewslor did 
ïScH; 4 ^ :p 2 m la  v G u r l& t lo a  b e t s a e o a  t2 m  « p o o lz sc a as  d l f f o r t m t  loaaOUt-*
a a d  t r a v e r ^ ^ i G l e  a *  s p #  i s  o l t à i o r  t ^ i e  s œ a o  a s  t i m
l l f tx ^ lc ta d  s p o s i o s  w  a  o l a s e l y  I t  I s  p l a o e d  I n  C#
s o m i ç a t a  { l^ e lX es* )#  1 3 0 5 # ^  b s o c u ^ ^  I t  I s  o b v lm a s l; ;^  < l i l T 0 r ^ t  f p c m  t ! ' ^  
tk s ^  Jcop%@^ ^ > o o lo & #  S n p o r f ^ l & l l ^ #  S t f e x i a t o H a  m i n e r o n s  I s  a #  s p #  
bo ognaTüsod (^T^tFypa tr&v0rs<msls n# sp# booai^s of t W  sisillaritp'
of slsa of soooola sad sostrfal sad xrÆibor sad slso of aoan^^porosf
but tbo xsoro %as;K«POu@ and e l ^ d y  artw^od diapgma#m sopamto tm^g^
e r s o n s l s  a *  s p #  f y o s a  g - t i p m t o - l l a  a l T c n o p s l s  a #  s p #
FCSSdmo:: im  Lom i’m  Ô ŝ l̂mv/ r&Maatltm (40-1) and (ambjm 14)# 
ÎÎO# S 7 T #
C ^ l i o t a r . ’p a  t  u i d o u  a #  s p #
H a t e  6 #  ^ 1 ^ 0 #  S —7  
Zoariusa ooK̂ osod of oao or "Wo iaoruotlns lâ '̂ ersi oeoli sTorâ ln̂ ;
X $m# i n  th lo k n o sG #  C oim pioum m  n a n t lo u le s  Z ix w  a p a r t  frm a
omatw to oontor#
Zoooola dtauetor 0»2o to 0#3 ix3#f G or 7 in
2  m #  J i ^ o p o r o a  a b s e n t #  A o a n t b o p o r o a  p a r t - l o v i l s i ’l y  p i ’c n l a o a t  l a
xsoatioul^l at surfaoo asdal tul>oia filled  by aoneot̂ trio Iszzlnatod doixsoiti
^^# 0* tXriob and D# G# iiocaler* op# olt#, pi# GO, fie» 1*
^%tuart %oHor$ Tho rbloogelo fiMcms* ^ool* -xn"'# Uw/ Joroqy# Hopt# on 
fblowtoloCT# wi#~~ir#̂ "rbo’w* p# pi. 10# f i y s #  1-5.
\
42,
i& ûmsf^ seotlmia» lîuboa ®.pp2-o:sii3at©2y
0*DT 2%W l î t  d lm as^W r o fto sa  m x> eola S , r% *  Ÿ) $
of sooooloX
Z<K}oolm <ZLr&3tf I z s ^ tz tr o  bosso s l io r t#  iJm lla  i^iiobcfâod
In œ^uro BOÜ&# J3îa|âimê>rsa w H  dafiBOd, thln$ avcrs^o tîiree to a 
sooeeSiueï» a tubo dlmastey apart*
^8HC# î& tisst» ta tto a ^  o lz ^ t^ a r *  re fe ^ rrfe G  t o  th o  #l% o a n d  a tru o tu r©  
0f €̂ ie2itb£̂ r<oo*
XïISî̂ ŜIOUt fîila spoolas la plaood &n Cin[̂ %>tz3"pa ratîioT 
îggtgtgg^ toomiae tbo mmoaroua aoent&oparoa ajns otron  ̂ and tooause 
dl@pÊ%râ 3̂@ ara zaodorately irâXX do'mlopod* A  oficîpsu’cdîlo apooloa  ̂
Leptotẑ To T opinlfom %# sp* has pro&̂ lmmt «oan îoporê  Uît ®o foît 
dlfiptoa(jc5B. that I t la not addccddo to tW opooloa In Ĝrplio"*̂
tsrgpa* Tlio mah tl̂ ncaor moortwa* ats<moo of %s<mtlouloe* t̂ ilokor 
ts&lXs, and rô püar dlatyi^tlon of aconHioporo* aro ot̂ ier oimrootom 
timt ooparata toirtxrtiypa ? opî dirora n# op* frcsa t wdoa
n* sp* moulasa a* op** an insruBtln  ̂ fa%a* oan ooolly to
to <Jlstlc^>lôîsod fross w  ? isiloa n* sp* tho prosonoo of ©otsolld 
R îtlouloB* laore olosoly arr«%od dlaplirĵ ŝLio* and fê mr and mmllmr
K)2L:M̂ 20ri LOCilLirYi C^I*aw rormtloa (4CWL). Doubtful 8%%o- 
iî Gjos fpoo, Bartrlddo Point rom&tlon (SS) and Doll Hiale (Sl)* 
H Œ X^Tim t Ikim S72*
Conua Id]PTCC2fZl Ulrioli, XDOS
Leptotiiypa Ulrloli* 1GD5* Jour* Cincinnati Coo* ITat* IZlot, * vol*
P* ISC*
43.
ïa ila r , Î8S3, n a r U i à a e r ,  C-ooX. Î%X„ p. SIX.
l̂ arrfiotjyrw. CXsXoh. 18%. Ceol, Swrv. IlXiaoia. ipa, S, p. 877, 4SC,
tîLritdî# 1%S. Cool. >ss* ISat. Eist* Surv. CT.wiegô . "V»!. S.%# X̂0-«
Saag>ooa. XS97, S'@urtG<ait3i Xm. îtop. StaaÆo Oaol. lîœa X<wk
Xoi- -Wm year l%a, p. sso.
l̂ ptoja-vpg nioHes so4 m salor, 1300. J^X, ITS, 8, £, Gaol. Eurv,. p. SX 
Xengtô ÊS. and Basslea*. 1%4, Cîaitîw rXeo, C oll.. w l. 47, p ,
^g-gofcrrpa ï^esiacs. 1307, »iii-îy-««oo3»î Am. Sop, Dopt. Cool, Sat. Bos.
ÂJaUMEBËS.# P-m %0«r
XSIX, 77̂  D# m t .  I3uo,̂  p# 207#
I j B p W t r y g A de Atti Goe. Ital* Soi* î^t*# W3l# SO#
p*^2X*
C lZW i^O  niAGIICSXSt ^Z^%@r@iae^ypidew> TriitSi tk o  soiuiLum  o f  
idAn* #WGSiIy spro&d# parasitio ect-peiaslcms 'esiî
ZK> sâ sopoareo* fe«- djL&phragiim# «uad vcary 
asaaXX eeamtiiopores# %bioh &re smyor
CSiXî2X*̂ 't Ẑ aptotî rpa Edî ,ia ÎGLrioli#,
t  î utuliiearojilarl:» (IlioX^lsoa) 1074
IXat# 0# SIgc# B*0
Chsotote# oimds^^ilîxrlo Uiolioloosa# 1C74# CooX# l^c*# m* ®or** doo.
^  ëb# pi* 4# fid#' G*
C ^ e t e t o a  m m d rm iç u l& riG  K io lid lg o n #  1 074#  Pal# r ro v iz a o e  Ontario# 2># CX# 
BqiXooah&ra ô drar̂ aü-n^̂ lo %3Xlor# 1000# OooX* Pal## o#
* w w < « e w w i * e « * * * -  WMk , # »  < n n im i>  lO i w W w u M n i , * , » # l a w n ,  *
x W #
CXrlob# 1003# Cool* Curxr* Xlllaiols# w l* 0#
S* Zleû eloars 0*ho early Paloosolo Dr-.'̂ oüîota of bW Bo.ltio proviixsoo#
n . s ,  u a t. £iir.Tîm 7 'vy; ly n r 'p." fe? :---------------------- --------------
s . Q. Slrlolx* Anerloan Polmoozolo Bryoeon., Sour* Cimizsimtl Soo. Imt.
U*t., vol. 'SriSSS,' pV YJS:.T3y.~'pl."‘g, fXcs. 2-2b.
1G3%. O m xt^*  C te a c tla s  IW L^.
 5 5 ï t ï ;  ‘̂ '  l a î ; -----------
lioptota l̂» Qu&dMKg«l%rl» VJîji'Usa’aoa» 1232, Coatp» CcamûiiKi 3al,, -seli  -----------
î tilarla Hiakl^ mxd Daaslî r# 12X50* Dull* XTS* U* 
* p T ^ .
I%X<Km3mr» «nploaiSâ ĵ  Bail* 1083*. AlWz  ̂ Xzmtlî utc* w l* 20*
'~~~pTl!79~XB»isrâ3r, im i* p. 179),
XMLl* X8S4* Bap1̂  Stmto OooXoglet TUy& Tork for
■' p *  ?#
BalsBoîmrs, &^pXoo't& im  IWLl said Siir̂ o®.* XOOT* Bu.1* 2ter l'ork* vol* C*
 p T S S r f T * -----------------
î%lee^:̂ ra Bail* ISDl* T̂ mth Azm* Bctp» Dt&to Oeolt^lst Hgw
r- -  -r 'r o r  l î i ï  102X5* |>* 4 0 | Aim* rw p# 13cfw %o2ik
Btat# Buseuao* p« %>*
%Xo@e3ï&r0L «BEipleotXKm Oreda&u* 1000, Bull* DuTfalo Soc* ÏZ&t* Soi*» vol,
 s^' pZTA:""""—
OlZZOm̂  Ẑ SOniMZlĈ  g forzalzî  e%oe^ încly
■Ŝ Ûa orusta or frtm to of » llmo in
uhiotoioss* Coz%Hitma W.th %ry thin vmllo*
%bou% oi^ it la  tW spÊfeOO of lim » foa? tho ssoot poart 
polyŝ SïaX» tmt q̂ aàdrsèẑ l&â  in oîmĝ * TW ïmrf^^
im 6aoo%» fUüi of ecdLnoDô o» nor nro tWro î̂ roupa
of Xa2*̂ o2* oÆtô*JâlXitoÊr re^ulorly 3̂ tox%por&od maoaĝ et tho 
acmXXoîr ozsoo**̂
%a%Ktioai msü, Loooli%3 IW^lton Astaana* Ootario*
1% addition to tho oharaotoro mmitlonGd in the origjüml deeorip^ 
tion* tiw» apooirno# f̂ nm ISLohiĝ  ̂ alao lUx^tratoo tiwa follotzlnc# 
ZoçüTÎxm Inorueting^ tkiaai maxiLmm thioteooo 0*0 tan» l^ulao» 
eulM or groupa of laa%;er aoooola abeHmt* Bolygcuml or quodrangulor 
oooôola of isiifom  olaof 0*10 to 0,21 im, in dlianetorj ovorego of 10 
ta 2 t$a* 'Sollo tbia* iu^ntBopureo anolXi ot jiimotlcaia of aoooolal 
tmUa*, loac^oz^e ahisccit* Clm or "Wo diopln’ac::̂  ta o&oh sooooiwi*
PC%iaZIO0 AHD ICCALIÎY» forroEi I^int roTOaticm* fi5mlo bod juot
BûSÉ̂ ipôrt Xeiassd XJLes& wd. STj'ezispox̂ tlcaa
Ooe^^ma:^ _diA #ny^ I k N k p o r t , A lp e m  C oual^r»
i&>. m s,
X r̂ytotâ im 7 t̂ zŷ nltaTa n, ap* 
îîflfcto flea, 3 ^
Soarlun iaaorustdîîQt 0*4 to 0*S In ISilckr̂ aa* Croups of Xar̂ or 
aoooojUk S or -4 îass* -«̂ part aaossurln̂ ; fros» oontor to oontori not olomto4 
Into £ssitlou3LoG*
Zooooto ^ l^o n a lf ordinary* 0*2 to 0*2S œi* la  dlaiisoter j ? In 2 
$)%*$ lar^o coooola- 0*23 to 0*S nm, la  S la  2 tm*. oô M ü]̂
frcm oontar of a Fo  ̂n lm ^ sooeola promsKit* Aoant̂ wporo#
%mll doflz&W.; aô KaaW In sloof apprwdWetoly as mBaorou# as aoo^la^ 
prosant a t or noeue* junotlona of aooooial w lls#
Zooooia dlrecti wlXs tlilc^stai gra^mlly tmmrd marf&oo# Ono or 
ooomdcKmll̂  ta» doflaod C^& îirsir̂  pressait in oarl^' mturo
3%^on of oaoli soooalua*
tmtla# gplalforg.* I^am boartes*"
B X SO t^X C ^* u S ils s p o o lo o  l a  d o u b tfu lly *  p la o o d  l a  t ^ i ^ 7 t r ç / p a  
b o o a u s o  t&Bs f io a a U ic ^ i 'o s  o r©  'sroIX d o f l a o d ,  ZliO s l i g h t  d o ^ l o ^ ^ o n t  
o f  dtapîîTRip^as O K olw ios tl%© © p eo io o  fr<sa( C i'iA ^otrL 'pa# E* ^  a p l^ i l f o r a  
n* op* is  oCEparod olth cyphotî po t taxjoo a*, op* m pac© 42, The 
la%%P© wnorowK moontWporo# end £jrô -po of laz^or oo-oĉ l̂o ara tUffor- 
© nooo Yi^iloh o s g o r& to  ^  t  # p la iro r% , n *  op* frc sn  X^ f  o u a d i^ a c u la r lo ' 
(SloWleorO* 1S74*
mi3EA.TTœ EOdÊLIlTi Oonolmw foroatlm (4.S-X)* 
imOTZPE# %Id* 47S*
4G#
I^uasXci*|^ lîX>4
etlr?3Rt3oll» lOrlg  ̂mxù :%sÆ̂%er, 1304̂ . Snllâi» m.ea# Ooll*, ^1# 47#
ü̂ bU»
Stir^îioZla Do^aler. imc» Dull# 200# U* D. Goal» 0urv## p# 27#
Dtlprmte%%& Cunlnciŝ -# 10:50# Tiilr̂ *̂ ®eaond Aesii# Ik>pt# Oeol* Ba-t# Dos, 
p* 70C#
Stlpaa^olla I^sler# 1911# IWl# 77# ü* S# lï&ti* Dua## p# 210.
V iam aeat û& 1 3 ^ #  A t? tl S o a . I t a l #  S o l#  B a t# #  09^
Èmsixni&^jypovttm 'Vtoaeaa Ù.& 1020, Attl BoOm Xtaal# Sol#
•"■ ■ ■ W i ,  t s *  î> . a » .
CCTCIKâî. ctaazocis* «Saarlua ■SBMt4ft‘ü3.<s, r@e%iiiü frw  
Imjruotlc  ̂ to irï*o^Xai,ly ss&aol'vo &%%! Soocalst
an̂ ulwr# roussdâü# or Irrt̂ ^ularly potalolü# tbs lîû^nd^
Iztg: upœ 1050 pîXiocKiCô (or or K̂jê opoî so «tesd tho
m szg^er o f  ao îE m tlioporoo#  % F p io o lly  tim a u r f o a o
hlhlts O.V x 0̂ulnr l3%ter%̂als x̂ toulao or opoto oT
îiïiKSoî stroB# In oo:so opooloo 11s3 nouai t'æiïrtloulo» or
ol*^tors of lar^  oella ooour# Ammtho%)oroa almya prososit 
t» il; " m r la H a  l u  m alsoar#  l u to r ^ s l t tm i t#  dcsvoX opol o H o f l y  I s i  
zmrrom^ sc sio s#  o o ^ tlÆ îo o  iiao o aao p io u o u s t ï u t  m oro  o rte æ i o a  
sssaaĝ roua «s to [;lw 10m ourftoe a doolXodl̂  hl route oppoar»
«0300# llcooporoe# *̂ sesi pi*©sont# tîierïolopod In izmturo r«3CJl̂  
rniXy# tlsolr mad;)or bolû  v̂̂ arlmblo for eaû  cpooloo#
*Xiiô afxmolal tubô  Ijavo tîilu ‘imXls la tlio axial 
rô lCEn ossi tWoo Isooooo but olljZitly tblokemoU la tlio per̂
Iplîorul rô ;;icei uloro s  fe%p tü ôu&lly doXieata diaphragmas 
a r o  lu s o r to d #  l a  v o r tlo a X  e o a t lo a a  tls o  vj^eIIo o x l l b l t  a t  m t h o r  
roGular iatmrvaZa la tîio porl^oral ro l̂oa tîlolsetoiâ ;» 600©-» 
alsUor to thooo ooourrîus la Stâ opoî̂ t# Tîiooo tlilol»# 
mii%3 ooour #f̂ )ro%lrmLto3̂  at the «SSTJoXiJTt la tw  tmllo# 
aad temcwtlal aootlouo tSufou  ̂ tlicso moÊ>@ £;1t?o tha fu ll 
doTOiopEœâ; of ftoasatlsoporoo# Vâxmto «rfearuaturo of uallo eu»
te ta#coatl&l nootloiis# of t^ o that olmmotorlsoo the 
ISotorotrypl dao<
CmOTTHÎt Stl^^^tolte oromlata Ulrloh oad Ssaaolor., 1054«
S td im ^ tc lX a  a l p c s K ^ l a  a #  op*
I ^ t o  Ü# f ia « #  4 - 0  
Zoarlwa lour ocealoal Ejaoof zaasiræa. tl̂ olẑ oao 7 sm* Croups of
47,
4 6  xsûim «partî  ROt
Zooĝ 4& iermsviî Q dlmaotey 0 »S S? la S
233#; nooooia of D#S5 W O#̂  jpta# lu m̂ eoolmtW.
%&th a fôîr a^allar tubes avtMŝ lû  0#15 isph, lu aimaeaiser* ÜÊ etperes 
w t oWer%%4 lu 1̂ 3ŝ ;lt&Kllual Gôoticem# Aaautliopores 'mÛJL 4on%m4; 
lê tr ^ i preset at ju:%otlozm of aoooolaX tmlXs; cK̂ ïmsîlcjumlly lafloat 
eoœoliw
Sooĉ la £̂ ue3&13̂ - âlifoot frcm opls%m:*lt33 to ^rl^œ» x̂ eûJLm
iZïln; porlodlo tfelokssnli:̂  Ir^’ê ^̂ laaf'lgr d®*v̂ p̂odf lu nas^ \mXlB 
aoa$tiâ3o;̂ res persist for B lu otimr eoarsoly 41sem;ŝ
IKlo or aWmst for lo3ŝ  dlstamo» Dls^rac^ s traitait# thln; ooo lu 
a #ooGslua& ÿmt before xmXl^ 4 or sx>ro tube dlmmo-Wr#
apart#
S âZ B i D o rlv o d  froK% A lp m m  o f  I^,o3;l{^au#
XSISCUSSl̂ *# ÂXX tÎKJr t^plaal o3mræte3!l.stlos of Stlcrmtolla are 
«gaUldted p̂eoloa# 7Ik3 scsml dmmlop:30ut of fetolïsltteut
imll tblslamlug Is l<ms reo'̂ î-lar thmi usual̂  but bo at*trlbuteû to 
t&@ f o m  o f  t î io  s o a r l i s a  r f i l o h  l e  t l i l u  a t  t l io  o lro iS L ïfo rcsseo  « u ^  t l i l o L  
at the oXsvpttôîX oeutraX part# The spoolos is ©or̂ wrod %lt3i S# l̂ /brlcTa 
u# sp# ou Î^Q 48 aad ^ th  taiT@:imr@ousis u# ïm* pâ e 41,
ẐhLSnCIZ jnr. Î XhlLXTTt Stratljimpîiio horlsou uriliiosm (EXWtĉ )# 
î xoTTHït :m#
S t l q n a t e l l a  t^ ^ b rld a . u #  sp #
f% a ta  G , f l j s #  1—2  
ZoaaMLum I n o r u s t l u c f  tIilo3o& ess o f  la y o r o  ■m i^los f ra s a  0#C  t o  2  xsa# 
car 230ro* Oroupu of larsor aoooola agprcRzĥ t̂ol;/' 4 rau. apart ïaĉ isuriuG
Sttxsx  t o  oooB t© ianaX 3^
S o o o o l#  p o X ^ i^ o m lf 4 i a ^ t o r '  o f  0 .2 1  t o  0 .2 0  mm. #
7  t e  S zmt# d te^ otcr o f  to  0 .4 0  îdetw# 0  t e  2
ïSMfcûurteg oosator of r̂oïxp Ik̂ ooporoo «tbsont* jWrni-̂ ô̂ x̂ roo obê yure#
SEattH s s^ a so ra X l^  p r o o c s it  % t fu a io ticaao  o f  s o o o a l ^  xm lX s^t t e
areas 'stero im%te aro isiot îtekotmO*
O oO Q ote < î l r ^ t #  issEtlla tlilo l^ Q so d  E ioar o f  s o a r l te iv  t lx te  t e
t e t ^ ï s o c l o t a  p a r t  o f  s o o o o la .  t e t o E ^ t t w t l Q r  t^ ilo b o tso d  t e  l a t o
E m tu ro  &OSO, th li%  b u t  % m ll p ro fjo e it t e
t̂ oSa-̂ aalXod parts of soooelaj 1 to 2 te a aoooolmm
HlIUZa tette# %brlKhi. a or t-̂ -brte» roforrii^ to tW teot
lâsat tW speoioo poososoos obarsotea’ss tg^teal of both Stlçrmtelia msû
IXt2£n^SXDi;s S oc^m so tSao l e s l t e  a r e  t e t e r t e t t o a t l ^  t k l o l a m ^  a a d  
d te p te a Q a s  r e l e t l w l ^ f  t l i t e  s^K soioe i s  ao e i^^n o d  t o  S tl^ ' t o U a .
S» a* sp# te I30t a typloal opooloo of tlso ĉ muo as the Ote-
^tra333 are too strqag «ai4 oloooly arrasr̂ Ĝ  In o<X3® «oooete, t3ie 
ao@mt̂ î̂ >oa%e pooarl̂  dofteod. aad z c ^ &  of thdcdsEsraod iŝ aXla soldera 
tsDlX ^̂ Fwlopod* 7*-̂  epootea lo apixir(mt%r tetaa^odtete betsioosa ftiç** 
rmtelte $ssû Cĥ sot̂ Tpa* ^  l̂ /brlda a* op# differs from £# glixmcsasio 
n# sp# te tevtec sa. lisorustlai; soartes  ̂ eioall end obaouro aoanthoporoŝ  
leirz<»r aoooote# the terror wriot^r bol% ateoot fealecs t!io siso of 
#XHso te  8# alpenemoig#
r o m i f i Œ i  fJJD  h o c id / i r /8  boX I nim X o  ( 2 a )#
DC&afZfCj: Ik%# dO>#
49#
Ocaaaua d o  1 ^
L g p to t r y p o l l f t  d a  » 1 9 2 3 »  A t t l  $ % »  I t& l#  S o l ,  IZ a t,»  w l .
T S »
OZxZOZEHL BÎACuZOSIS 1 *% @ ptotr3n?a i% rlo ix >  I n o r gisamt%L,*
Chaetotog îmrrazïdel lîloholG^i, 1274,^
Tba orlgiziaX doflnltlmt of loiitetgypolla la SsLsaXeŝ  ■
aaslQOod tI:o ôsatss to tZta Faizdly 29 Vlamŝ ea do
refosTOd Atactepona enctCLarls. Ulrloh and Bstasl̂ r# 13D4» az%l ^2i£2ffiE2S. 
ar^la, vXrlt̂  «aid Baaelor, X̂ >̂ , to Lgrrbotî p̂ella, Wt tlio ô mrsiotors 
of tiioso fipoalos do isot acroe \5ltl'» l̂ oeo of tîso ^mol̂ p©, Lopttotry^Xla 
Imrrendl (ZBlaholoaa), %tdo3i Is t2so o%d,y 'îfolid opoolos provla^sly aaolt̂ ^d 
to t±t@ £.miv;e« notorotaypa. ? ztonlll foanla (lHoho%a<m), 1074p*
sao£̂  fully ikî srlbod lai IGSl*  ̂ aooEat to W amitlmr Easssâior of tẐo gmma, 
Hao âî̂ sŝ d ^mwrlo dlacpnoolo ^ v m x  hero lo based ujkks typloal oj?oql-* 
Z3£ma of K̂ŷKKP&l aaoî? «̂ >oelos frosi tho Tẑ vwso r̂oup of rioldgeui ïAtl<̂  
Dasaloy t<m(artlvoly referred to the IZetorotrypa barrandl [ t^ptotgypollft ] 
division of Id'io beterotgypldGO#
A* BloliolooELS Doeoript lof  rtOT fesslla frcm the fcvcailan fortm*̂ 
tlcm of Comda voolV'LZĝ  doewSaTlIT "'vsci"» X,’"
pTrm ai'T.- îîür^o.
^̂ 2, S, Baoslcjrf Bryogoa, PosoHlw oetelon^o. I# Animlia, Pars C7,
I b o  d # vifiJUk» 4»0o4 ,  p#- IS S #
Tinas» Bd£3̂ # Sulla olasslfloagicmo dol ?reptostonl<.ll. Atti Soo,
Ital. Sol, vol. Jü; -------------------------------
®̂ a. Am taoWleon* ctp» olt*. y. C7, pi. 4, Clga, 7af-7b,
S 2 r̂1%, A, îliolioleoa: :̂ e mtr^twro esd affjbiitioo of Ihp çonua
M Ü g'/ ï â % '' 'i T T T / : i a T p l t r - l T ? ï c « .  1 - 1 = .
Ztmrlim =uarual3̂  "%lla thlolc*
X ftsa im tf© d  l i n i n g  s jo o o o i« t  a o p a a m t ^  1 ^  < s«S 3 l;m l
Lessd Is oXmr w  oacgaî lsi© tromŝ gorao rmm of ^̂ ramiXaŝ  Dlaplia'̂ ï̂s
u ts im lly  s e p a i% to d  i n  im lsiar# d ls im z m o  oT (%m tu b o
d l m a e ta o r #  e r t s j s i  4 n k l E t o r c i ^ C  i n t o  i m X l  S o o o a l a  p o l ; ^ m 3 & l *
I jB S O p a r o s  ^ r o W b l ^  1% it m U is i to  s ^ o o e o l s  o o o < iG lQ ^ m % ^  p r o ^ o ^ i î t»
A & m ntW porem  ^ 1 1  d o ^ is ^ d jt  m m 6 ro n a $  p ro o ^ m t a n d  um m XX^ s tro n g ^ w
^tî^âa of Xaiî̂ or soocola or mmt̂ otaXes*.
DZCGIZZSXCwt ll< O T »to% rj^rpalla  I s  d o s o 3 ; y  a l X l o d  t o  I k i t o r o t r i ^ p a  
3% iqho% son#  1 - C 7 D * ^  b u t  f r s K i  l a  n o t  l m v l %  i^ o s o -p o ro ® ^
.âlX  s p e o lo s  o f  3% etorot:i% 'pa  S n  %^%loh t a b u l a t e d  E m so p o re#  az%) a b o c ^ it 
p o s s i b l y *  f i î lO t i ld  W  r o f ^ P T o d  t o  X * o p tm :^ £ y p c l la »  f i t o  s l s o a  o f  a ^ m n U io ^  
p o r t»  a r o  p r o s m t t  i n  a a o s t o f  tî^ o  opoo i-oa o tu d lo d  o f  
a  o lM W % o to r  f o r î^ o r l^ ^ -  l ^ ^ o u ^ k t  t o  b e  < ^ a ^ ^ a o o t i o  o f  D ^ m y o l l a  %0jrlo3%* 
1 G C 2 # -^  Il0% -i090^^ t h o  l a g ^ r  a o o n t J î o p o i 'c a  a r e  n o t  o c m f ln c K l  t o  t l i o
c a m t i o i i l o a  I n  I k î l j s y o l l a  a n  t l i < ^  a r e  I n  1  ,o p to tz % -T ) o l la #  r i ^ E m l l y ,  
D o I tc c /o lZ a ^  u s u ^ l y  3m o m x i o r o u o  E ^ to o p o r o o *  \w lio ro a 3  T ^ p to ty ^ ^ - ^ lla  
b a a  ncaso#^ TW  r s p o s o  &oaiyL\s:i# il^ io k . “u a llS j^  tm û  -feso g I s o s  o f  a o a n ^ io ^  
p o ro a  G o p a ra t#  lo p to t r y p o X la  r^-caa Oyp3&ot$%Tpa U l r ia b  a m i £^ooX or*  1 0 0 4 # ^ ^
A* I»iohoX sxai8 On th o  g t r u o t u r o  m iu  a f  l ^ ln i t lo o  -o f tlzo  ”  T a b u la  t o  
Corals®' of t2v& ' i)c%o(ï%'̂ "S:!'Cï: 'oẑ ''̂ 3oï5rî Ĝorl[9
x o ^ j^ "2^~in.our^u» lEŸSV p*  "£S lV  '
O# “Olrlabi Ag:iorloaii l̂ iXaoo&oia Bzryozoâ  J<̂ ur# Ciiiolmiati G-oo* 
n& t* n i a t ,  # voï»" p .  y s^ .'" ' '
^S« O# tlrioh and 3# S* Tasslort A reyioi^ of tho Bĝ oozolo 
BayogQR̂  ^so# Coll## %b(&̂ ÿ#
SX*
tâ i io l i  % m H B^ sXmo o f
lÆ)?yW;%3rr̂ lla la &Xso rslotosX to rrl<lot^?^ I%rioîï» lODS* €£»d tlî@ 
o f  d o t X f t f u l  d « ^ s c s r l l ^  l a ;  i d i i a  p a p o r »  f r c m i
#œ i In WvlsG dla^arac^ tiirotî̂ îout tW rasifen» tK^atx Inato&d of &X̂ 
sost ooS3fi3Ksa to idko %̂1X «ksvolopod, Wllmc
l î s s t o o d  - o f  g r m m X %^  & o œ o l%  opcsi^i^g:/ d i r o o t X y  I z m t o a d
«f oWd̂ ^Xy* flw m̂lX etr̂ mturo ef œ î%X r-poolos of Crldotrrn̂ a. lo 
a i ï a U a r  t o  o C  W p to t a r ; y p 0 X X a% I s u t  l a .  t l ïo js o -  c p o o l o o  d l & ^ h r a ^ n a  m r o  
ppos(B&t (%dry lit tlîO tradition or oarXy
X̂ epto’ti'̂ mcHo œgim'blXliS m* ep#
PlmW G# fl^s* 0-10 
2o@3rlia% rsœ̂ ooof «LWjmc© îaaslrs  ̂dlaâ toar XD jns.'W IŜ mtâouIos otm»» 
posod of iprotîp® of Ægxxxïla 2 ta 2*S xs::w apjort sae&aurlaŝ  froEi
ocmtor to oĉ xtor*
2 o o o o la  # u b p o X ^ (sio X  $ o o o a a lte m X ly  In fX o o to d  a o ^ t^ 3 o p o ro @  $ 
ordlzmĵ  goo<̂ l& 0*2 to 0*2G i%3# la flse%3tor; 7 to S In 2 rsiwt larfo 
soooola 0*S rs  ̂ or imro la dlssssotorj 6 ^  0̂  la 2 ïjoaaurlas from 
effîitcr of nemtlaulô  WaHo 11-ht-ooXore 1 dlvl&il(%mX boml msa-
grwwlRr* SooQoiô îsmXXor tl:ieai &i?oroG*> oooaalomZly preoorrt* .âomitlïo— 
pcawg Ŝ lXoiTj of i%3(Wrgito alao|. fmv liÿĵ or tmoa la acKsntla-uXcs j.
proocmt &t 3\33otieaô of soooolo. mad eXoô dioro la ifmlls*
2ooooia abrvptXy Ixmt at of «aa.turo sonoj parpcaridimilar
to surfaoo "Wiroâ êout ïaaturo gono* l̂ lXo tîiia m%à otrolglit la l̂ amturo 
3eoso| usiforul^ tiitolseaod ia imturo rô ;lc«.w Blapîu'̂ i^ tsrall deflaod 
Wt »ot tXlXîîif îî eEaarÉCLXy 7 or 8 la rsaturo ro^l^ of oaoh «ooool\sr*f
tuba
Asrlftl îmtla
l&tlaSj, :6.a<qtmbilla, uadiroir&i# lammu&lly
ul%r m f̂uoturo»
nrSCt̂ IC ŝ Tho £2oat elsa^ataa? of tblî  opooio  ̂ 1̂
r a i ^ a r i t ^  o f  ^ i l l  iW .oknoo&  Iz i sosm * ^  a < ü m m b llia  n *  sp *
d l f f o r s  f rc s a  ^  s u  o p #  t o  p ^ so s@ .to G  %o%l d e f to o a  em d
CftUf a o w tW p o r o s ,  t o r c e r  & o o œ to *  B l l ^ i t l ^  t b l i m s r  «md fo sf I f
ony tbtok f̂E%s% to sxmll % t o  tml# * 137̂  ̂ to
mn&llor ŝ oooala î̂ .4 o- Xoŝ ejr imtoro 1® porpmidloutor eu3*fwx>
f a r -  a  ^ ® to 2 3 se  t b o ^  .oî̂ sofesa. t o  t l : ^  o f  t l m t  o p c jo to s j f y œ . .
to ĝĝ ria n* sp# to tbtomr fsid Ic^o toŝ izmtW m̂lXŝ  fosr If
azçr t^ î la b  « X to p to a^ ;^ #  az%I scK Jo o la j fm m  t o  rmc%^.nfKlmia
op* ty 3̂3 ŝ &Xlear el&e of oŝ dtooŝ - ammttoporoSj, «bso£ïoo"of œoaxîous
%s@3 t o  i s c x s t le a le s ,  t k t o s o r  -m ilto *  s a d  t o f ^ o r  s o o o o to *
iCÎD K K b sb lfr*  Ggmc&ssar (4D -1-) .and (O ra to u  1 4 )*
Bell shale (31)* Uer̂ Æ̂ Potot fo:%zg&tton (47)* aad Fearron Potot fercm̂  
t l o a *  a t o t o  b o d  o b o im  Ikm ekpert Ito e s to © © *  ^ ^ e lly  I s l a n d  L to s  a n d
T rm m ^ ^ e rto tto a ï Co^i^aRz^ Q u o rr^ '#  S o e k p o rt*  A lp eam  C canity*
D a# 100#  .
toytptrypolla impalnodosa n# sp#
U s t o  to  f i^ ;*  7$ p t o t o  7*  flG B * SWfc 
Ẑ mrton sïoaosfô  izmztow dtowt̂ u* O sm. elevated noutd—
culos ooE2 pooed o f tlito!î?^mll<^ ao<X5oto 2 ïÆj» or zaos’o apart st̂ oasurtol 
oeatcr to ocestor#
Zoooeia irrocul&rZy #ubpoly%;%:ïalf o^oaaloimlly tofloototlj argorare
5:3.
8 la 2 im* l%%le l̂ lôîx* partlot;aarl^ la
^hmll &<K>eol& Talrl̂ * aumrous« â̂crniî paarnoe 
WAgally rU3̂ 3d 1̂  è̂ pô lv %Kirr#oo$
pon^ in or three tlz^s else of t23O0# Is
lmterBxmtla%:Ll%r eun̂ e# prooQüt et Jisoctl̂ m of sooeoisl vmlXê
Zeo%l& bead grodtmlly oû î ard rresa &%1&1 regloaf porpetidieuXar 
to «yrflGbee Is <mter memo# ^WLlo tfds esd •^’v̂ f Is limaature
rê J*OEi| IrroguXfurly thl<̂ osiod Is j^turo soso# Î tophreĉ  ̂^11 deflstsĉ  ̂
sot «ïOÊ l̂ouousXy tâslckcmŝ .̂  ? oe* 8 preset is  tmtsro re^im
of sell escpoeod &<k:)eolus$ p̂rcxxl̂ mteZy cso tube dim̂ ôter ©.port*
JWL&l r&tlo
Zatln# îmgrmĝ  Imrco# sad nodô ŝ  ftill of 
DIS^^i<^t XW lorgo ^lao of tl^  ojctanthoporoo sad Irre^larly 
tiiloSsexsad s b U s  & ro  la o e t o tr lX ;l%  olm z% otor@  o f  tS ,iis  e p o o io e «
m* ep* lo  ocmî mrod s lt li Î - iê arrtmbil:!,» s .  sp* oa i^ o  52. 
I,* d lffors frass ^  r^aiillfom xg (Elol̂ olecm) ̂  1GT4* iM
bK9l% &om%thô >reo of tv^ ©l»es mad î oh lo t̂:or̂  t̂ L̂oker Tjall̂ .̂  mmû, 
mfiJLlor SQOoola*
K5ISflfIOI7 Æ:D L-.:8̂ U‘rXt Ocaml-isesT fonzM&tlon (Omhou 14) gmd {43-*!̂  ♦ 
IÉO* iis-sa*
Leptxatfprpelljci rdcMĝ oncnoie n» op#
Plato 7̂  n^#. l-»2 
Zoarlus r̂ aoos* dxasaoter 5 Croupe of lar%;er sooooSa
8 SS3* apaartf sot oXomtod*
Z0 0 &&I& jtul^l^ceialt difiESEîtor of avora^e  ̂ 0»S1 t& 0#28 $ 7
or 0 ia 8 is3*t diorseter of lar(;o# 0*00 to 0*43 %%"W VJolla apprcK'± t̂o%y
$4#
ttm x» X a ma&rXma^ F&w m m ll  tu h ^ m
itâMt l%w%» #f m3à&vsit&
ufiUftHsr él% $ m & tlm m  &t tmo^XùLl %a%la*
Zoo#el#L Im M  ^ ra Jc s a X l^  f r c i s  1 # W  m & tw e  t s s m x ^
j^^tpfSs^Xsuîlmr %a mtPf&M Im imtw m&tw# rê OA# W%3Ll@ *fclste «ad 
«rfers4tfî̂  1% l̂ gmaWr» aaod iiw^ular2^
d«fln«di eoa&slmmllĝ  
#jW:i 4 @r 5 preaoat la saWrm part af #w)& #œeal%æ̂  we-̂ kair ta 
esta tuba dïmaetar «part*
Aaelftl  r&tl#
«taW a*
lzrSG%̂ Î $ TW rB%«tLva3;y «Itart mtura r̂ ôna, &%lal
r&tla» «tamlsht Imaatura aW «emll Wt aarnaî aporea
»ra dlaĝ kaatia tULa apwlas* Lcmĝ l'Wdlzml  aeatlaaa miperflalally
raaa^^  ̂^  aplaa» %# #p* ±̂*a «awral dlff%»rqsia#@ Wtwmm tha» tsæer
«pæiaa ara w  p«se S0* î^ nWmm %» mp» le emelly Beparetod
jTram Wahja^me l̂* m# #p». ^ . tbe ^̂ raaWr a:̂ «X r«tla$ mare obll̂ gs# 
saaoala lât th» :mture Xar̂ ar aawitliopare#ar^ ar̂ rsuXated ImeteŴ
af âaHa la Immtura
Fomî cm mB xoc^xxrzt BcXI «haX« Ĉ a @ad a )  «ad OcesaHaer 
âsaBktWi (0r«bftu 14)*
m a* % % *
X e p ta ty y p q H «  B w n ll l f ^ r a lB  t  (& o W l@ o zt) 1 0 7 4
m#te 7̂ , fl^e* T-0
CImatetea «tmalllfozwle mî aleaaa* 1674* Deal* 1^* n« dea. 2»
w i *  i* ' p *  W * '^ # -  4 *  f l£ » *  % m 7b*
BSm
Gtmetotea 1BŸ4» Bsil» Froviwî© Ontario* p*. W*
— mr —
Owtorotz^ÿ^) Esmlll^omlo IliofeoXscn* 1B61* Gonms Hontl-̂
 ^ ^ 1 ï ; ^ ” ÏS T ^£ S § 7  p T r X 'T - S S T ”
%̂p%<%Eopor& ^gnlllf^rmla Clrloh* 3.SB2* î our#. Glnolssnatl Soo* 3%t* ï̂ ls't*̂
jin ' '""" p ." ESi?# ‘ ''
I!ê terota*̂ *pa t ssonllirorĝd̂o Roklos and BaasXor* X̂ X)* B̂ IX* 173* IT# S*
" '"' Ẑrv**. ,p#"
iî CHIP^®» *üomlXum d^^rold^ tîio hrenohea nsiialXy 
hmslas % dXmætmr of̂  fro^ throo to fl%# llnoa# or oao&almmlXy 
xaoro# 23s® amrfaoo moy W rpsarly a&aooW%* but Is usually provided 
i^th bXuntXy rounded "Wl̂ roXŝ  or mxntloul^* wMoli seom to bo 
oo^^ossd of ooraXXlWs of & very sll^IitXy Xar̂ or also tl^n 
tW ovozm̂ o*. The are polysos^l# and the ^^ok -isaXX®
boWo^ thorn s%î4lblt at eXX t^ lr  saa^os of ;̂ unotlon iseXX*
Ksrkol Idamt spines* ?d%loh* in sXl̂ htXy ”̂ om o^a^X^* produo#
A very oharaoterlstioally rou{^ superClojUtl aspoot* !H«ï 'smXls 
of tho ooraXXltos or# #(%ê X@t%ly ssŝ Xnsî-îated*. and aro mostly 
of i»ïXoï̂ l>2y ô imX dXïïsenolcaas* avom l̂ng. X̂ 7D<̂  to X—̂ th  
inch Im dlfmotsr* though ooowlonaX snaXlor ©oralXltes &r# 
Inl̂ rosXatod w s& c^ th%2 # Hiore Is also a groat irustjer of 
t5ilo2o*rfsmllod hollow splams (♦apinlfona eorsXlites * ) * zâ ôh 
are of tmusuaXly largo siso* and aro pXaosd at aX ôat a ll the 
saâ Xos of tfeo X'̂ notlon of tîi# m&rmtX #oz%llltss* as taelX as 
-oftw Im th# subateao# of thoir mils.# Hio tabula# aro o^pXotm* 
horlz<uitaX* or slightly omrvod* fro© l̂ lOOth to X—00th Inoh 
a p a r t* -♦# » *-*-#
*As rê ŝrds the XutormX struetaar# of tïjo ooz%lXum* thin. 
taEmgentlaX seotlmss ©liow a so^idng entire asr#Xgŝ î tlon of the 
walls of ooswXlites* not "Wia olig3it#at trao# of any line 
of d g e a a ro a tlm i betvao^m  a d jo in in g  tubes b e in g  re o o g a lsa b X o *
The ooraXlito# are as a ^sol# very ualfom in also# and aro 
polygonal or sub-polygcmal in  slstpo# %aaXX oorallltos* 
in Xindtod rassbor* are usually IntoroaXated «sacmg the larger 
tubes I Wt Idio «C3oont of these varies evm% in different parts 
o f the seme eeotlon* end as th<  ̂ sî̂ ow no poouXlarltlos of 
struoture* th^  are apparently merely young tubes* At almost 
a ll th &  angles of junotlmi of tlie large tuWs* however* end 
o«ESa@nly in the thiokncse of thoir lateral walls* are dovel- 
opod large hollow epiizes (*spinlfarm ooralXltios* )* whioh 
eadilbit a oontral dark or lig îit span# surrounded by a sen*' 
spieuoua tld.okenod wall* Xlie upper ends of tliese peculiar 
stnastures projoot as intraoslleine spines upon the surfaoe*
’ and X have not b@<m able to do toot tl^et are opon abovej
tdiough Idioy are olearly holloa* and they oan often be tmoed 
in  Uïô Icmgitudlnal stations as d lstinet tubular oavitioe in  
the a%i$ of t!i0  tliiekened wall of the aorallitos*
se *
eeo'Lloiïe tâmt tlie ooroZllteo in
ist&  iKxi-s of "LW brBaaol̂ s &re witi: cot;:parat;iTOiy
few taî»2 iâ*®̂  Xn the outer pert of tholr course, hCR̂c'emr̂  
they h^cîd outimres to reach t3«s e%rfêce, the^ beocoo 
thiô Goned# end tiio eoeuzaa Idie peculiar ribroue eepect
oharec teristlc  of a ll those featleuliporee In î hlch % oo£><* 
plete of t±o oom llites oaours* I n  tîiiô j^ u r t
of their oouree, a lso , the t®buiao incroaoe conslderalaly 
in msahcr} but they arc noimr wry dcteoly arrsn^;^, and 
they ere elwiays eanpleto*
*ForE2ation end Local 11^"*~îtotilton, ITidder, Onlaario**̂ ^
The cpeclrcn «jeaî nod to LeptotrypelXe îsonlXlfors^g (iTicbclsoa) 
posaeeae# a ll tlio cWr&ctez  ̂ deocrlb«Nl* The etln3nsu?a diei^ter of 
sooecle is  0*3 tm* &nd tl&o die^mtcr Is Sïoi"e than 0*4 œb*f 5 or
6  in 0 3BEÏ* Group© of larg;or sooecia ummlly 3 zna* apart mwisurinG
center to canter; slî ^htXy d ew  tod i f  at #11* TSie thio^aese of 
Iho tmlls* else end msDsber of the ©canthoporo®, and tlie structure end 
distrllHitlCQ. of the diaphrâ ?̂2 S In tîao ecoldLoned spociEken are slrdlar 
to t)iO ^ichdsan^© flj%uros In tl̂ e ”Oenuo ZSonticullporaf̂ ?
I ^ m ^ i a u  LUD LOCdLXnt Bod street Olay (33)* 
i n v o r t ^ t  Ho* 443.
Leptotẑ ^peHa poarw n. ap.
Ha to 7, fl^s* 3"*G 
Soariun rmaoeo; ewra£;o dlanotor 1*3 i%a#
Zooecia sut^ly^o^^iali awra^e dlsoaeter 0.14 to O.IG »cu| lO in  
Z £©a. Feisr snail tubes present. Acanthopores snail* holloa* o<ssposod 
of cœcoatrically laminated ■tlacu©; ueually present at junotlozis of 
sooooial %&H©#
^il* A* Hicholeont tW etntcture end a ffin ities of the £onua
ISoBaticmlipQr» and'"Toî oziTl̂  Dlaolo*
?5Z3riEtT©Za»T3^I#"^TITwS3%*pl* 1* le-io*
A. Bioholsont op. olt** pi* 1* fi^s* la-lc.
B 7 ,
3ÜXW&1& ip e rtio f tX  S u  W a d  to w i r d
%u ««rly imtur# mw0$ o ld L l^ e  to sur̂ ôo* %Ho tMm mxé
ia  i&Bmtaro *OBOf uairorsCly thlaWwkd la  Die*
3̂ 5aPô j| well &of3aod% uoaoily 2 or S 0 & & 0  tufeo dimaetor a^ rt to
B & to ro  o T  o a o h  a o o o o to m ; ooow & ic^B& ily <mo t o  tm n o l t io s a  s^ssm^.
totol ratio
t o i t o *  : ^ r m »  O B & Ito 
ÎESDISSîX Œ * t o  p a r m  a *  &p* d l f f o r a  fT cm  a l l  o t^ a e r  m p eo to g  o f  
toptetrypolla deaaritod to ^hls 3^#er to ta&o gmll oisa of
aooooto* a#d #a#â 0̂por#m*
S t r a t i ^ r a ^ t i a  h o r i& o a  O -rav e l
B e ^ a t t o  # t o l #  (@ -1}*
i:xcxxpsg So*.
t o p W ty y p o l to  poltooldEL a# «p*
Plate S, fi^e, 1-2 
toertoa reaat̂ oj avorâ e dtozaetor S ma* Groups of torgor
or thtoker Mltod aooooto S ss^ apart meomirtoc fro^ omitor to omitor$ 
usually *wt elomtodU
looeoto eu^ l̂y^mLl or suWlroul&r| averogo dlmmtor 0*17 to 0*2 
am.* oooae tomHy 0*20 ca&f 7 or O to 2 rm* to tea^cmtlal eootioag* 
a d d e  ta x a e u a l l^  o l e e r  d i i r ie to s m l  t e a d  e o p a r a to o  Irn ^ l m a te d  d s p o a i t a  
l ining oeoH eooooliaa* Fosr small taWo ese«M)isted ^th groups of 
t o r g e r  s o o e o la *  A c^ g a th o p o ro s a to a y e  t o d t o t t o o t *  a s tr e m o ly  fe w  a n d  
goaoraHy ooaftood to groups of larger sooooto*
Zooooto ob3Li<jua to axial s<mof porpmidtoular to eurfaoe tbrou^h- 
out sBost of »ture re^oci* Soils tbla «ad orenutoted In o%iol reĵ loof 
a o i f o m ly r  tk to k m to d  t o  a o t u r o  sm m * B so d i ^ ^ i r o ^ a s  u s u a l l y  p r e s « a t
isa ©Idesl; savure xane, imd oaa or wo mar porî ôitSf*- Dis-Uil of
^dLok (Ilm ghr& ^sa f s n a  l« s s im t^ 4  z o o o o ia l  IL td jc^ s*  *JolX d a f im d ^  tliiz m o r  
om—t^rd ta osae Who dim:%tor apart Ikraxĵ ü t̂ :taaWr@ &<mê
AxXfliX ^utlo i&rlaa W"We<m 0»5 il assd
ZMĈ t î#aî L33̂  poXluôl-!â  tW msî resaailatr wall#*
ZLZ»CUSS.I(̂ 4 The loz^ îaa.txu:"ô re^oa^ m#â rau# dlâ îraQm* fsad sXl^t 
to'velops£B£tt of aasat̂ pares* are uiâ jEEoetla of îj* pelluallft n* #p« *aad #epa?» 
mte i t  froES other epeoles d̂gaerihod i n  t h i s  paper* 1* pelXmic  ̂ is a<K̂ wred 
%itk memmMlio a* #p* <m pô o SI* ^  Imrrar^ (iTlahol&aa)* 1ST4* Wïlah 
1# «lidlar- in. Iccî todlnal «.eetlon, differ# In hatviï̂  l&r^r mooealâ  
wXIs* fe®er «ad %jeZl dofinod assail and feî  aoanlltopcires-*
iXO Oemha» ^zsmti<m (4ML) and (Gimban 14)*
l ^ O T X ^ f  m *  1 0 5 *
Lgptotrypolla epinoaa n# sp*
P la to  a*  ^ 1 0
2k>arlim raaeoset dlsmeWr a mm* 2^ntl#^e# oc8ŝ>o#dd of tblokar
mllod î >oeola| S %:&&* â KTt maaâ r̂iî &g fra?.: owmter to esDtor*
^Soôooia po%y^iml$ awrae® dlamtor 0*2 mm* ; 7 in Z mm* 'Sail# 
thiok ia #%mtlo%loa$ mwHy idiia la latoîîaMxtloular Ar<%#* Few #]mll 
taba# presœt* Aoantdiopore# lw%e; olofiod <tt ewiSakee deaso lm%lmt#d 
depoalt* oontral tnbo® tmmimUz large ead %11 daflaod in longitasdiml 
«eotloa#* t̂E3orou# oaKmilsopore# procont at liriotion# of jtooeoia and Wt#e^ 
#Qo îal mils*
Zooooia bond gradmlly from «xlal #@n@ to periphoî l nearly ĵ rpoadio  ̂
nlar to surfaoo in mturo mono* %11# thin and straight in eadal
#̂ %e; milfomsly tblohmaed in short amtnre rogl̂ m* la  oldest m&turo region 
diaphragms thick; ihlmmr ia  jotmger p&x^ of soooola; 2 or S diaphrŝ gïae in 
# sooeolw» 1 or 2 twho dlemotor# apart*
Axi&l m tlo
oZ ŝ lzsoo#
Î̂ SGtlCSXOZI t tW ismksualljf laoaasiî por̂ s and ahort zmturo
mmm &r@ the îsm̂ t dis tins» tlve olmẑ otmrs of 3̂  n* ®p» 1»
felehl̂ omassls 3 1 » Bp* Is the «ndy othor̂  speoles ĥ irWg a oos^^^utlo 
mature îsut tllffers frosa. Î - gplnosa a* sp* ia possess lag a
larger greater axial ratlOg m̂ re m&aorous dlaphrâ ĵ ms# ®ad
Bsallejr aeoatkopores# Î** m& îm>dosa m* sp* has nim&h lazier aeaatho-* 
pores* pftxtlouifirly ia  the ascmtleules* S30r© astŝ rous dlaphrar̂ so* 
irrê ûiarly thio^^^d lemlls, a lasiger ssaturs rê on* aad larger 
moarltsa %s3i ̂  splnoea m* »p*
.&TD haailLîrtt Bell ©îmle (sa)* 
im.aTn^$ no* si7*
L e p to t% f p e l la  t u  cp *
Plate 6* figs*
Eoarinsa rŝ osoj averc  ̂diezaeter 4 asrw
Sooecla aulapolygcaaal or si2bolre\alar| dimeter 0*15 to 0*2 ro*j 
7  t o  a  iz i 2  3 3 ^  % % ls  tS s ia k j -sfide o s a a tr a l  haaad hetf^%e@i le m iim te d  
deposits of eooocla* small tsibee present* Aoanthopores moderately
l&r̂ e* clearly defined; present at jnnetloma of «oê aoial ^mlls*
Zooeeia 3xmd gradually from axid  tone to perl|d*eryi ©lightly 
oblique In mature aone* halls thin and er^mulated in iœature 
region; oonspiououely thlohoned in  short zimtnre sone* U o& t diaplaragtis 
thioki 2 or 3 p reset In imtui’o region of oaeh aooeclnn; approximately 
03X0 tube diameter apart#
Axial ral^a 0*6il*
a ) .
tZZ* 4e&orlbi% tlw or̂ ssuXfitted l̂ is-iature’
ItolXSe
DISCvSS%C3I# isadaî g m* sp« has «n #%t,rei3#ly «liort ümtïur^
$»tüT@ peglw mj3à Xar̂ ê axlaX ratio tix  oaî parisoïi with cthar &Tmol@s« 
Tiiatt ocmsplououô tWLokemlzic of* the •mlXs iü UiO stature soiEie and tho 
voiummlly well derired sfcoanthoporos ni'O additional oharaotore ^iloh 
will aid in. dl#tln*̂ %la3iln2 1  ̂ from other speoioa or the Tw:̂
gonti&l sooticatia- oT W ordnof̂ a z&* -so# often. tlila üpeoiea
^  I I 1 ^  U  Ml »  !##.#, *  ^
Wt ^  ijoitlang 1:^ erwmlatad 'walls In ITic to^^turo aonâ  tîd.oîcor m lla  
la the 2satw.ro re^oa, loos- piNscdaent <^anthopor©a, and a g-reater 
axial ratio#
FO niT.ZICn iUÎD D^CrXXTT» C onsliacr (^ 9 ^ 1 )  a n d  d o iib tfU lly
(Srabau 14)#
BDLOmc# Do# S4X*
LeptotrypelliX varia a# ap*
Plat© S# n^a# S-^
^oarlim ra^ooog avera^o dlmuotor S zzi# Croups of laï^or sooeola 
S %am# apart ra&aourijrv:; frosi center to centerj not elevated into 
xaoaticnlca#
Zoccoia polygonal cz' subx>ol#'D2*fsall dianotor of avarac©# 0.2 j 
Moually 7 to 8 in 2 ees#! diaciotor of lar^, 0*3 ism#$ C to 7 in S isn# 
Gcuntinj frcca conter of r%roup# Î caainatod deposits lining Booocia 
Xinusnelly thick and ae^jaratod ty vojy narrow nodial band# oonsplauous 
daz4c linos isaÆ junctions of r^^dial band an̂ l Isxlzzatod deposits# Few 
xdnute acoecla presoat# Aoanthoporos strong;j c^soasionalXy Infloot 
acooalai present at junetlone and batwocn ecaoclal u'aXla#
61.
Zofy&aXsL Abjectly «uad la&ture pe%^
pondX̂ xiXfiur W  pei^pbery* 'Halls this aaal straight Xn mxlsX re^oai 
prcxQOUnoadly assd larrs^uXmrXy thioWned in stmo# Displira-zss
%riabXa in  nswüLXy thlok^ etmtimied dis ta lly  produo
oonsplououo irrogul&r tdilokenln£;$ isuesKsrsHiSjt appro l̂Esately ono tubo 
dianetor apart in oaturo soîoef 6 W 9 diap’irâ ^̂ w in a soooolum* 
Axial ratio 0*4*1#
11̂ 2* Latin  ̂ varia# oban̂ on'olo# do&ori'Wnj tlio îrr©£;\il&rly 
tiiiokonod lealls#
BISCUSSIGS* Hio unusually tI%lok IssXaatol scKsoolal UnlnfTS 
sopamtsd frcm tto narroar oontral band by dark̂  linos are striking 
In tangential aootlons# This m i l  strueturo W.11 easily separate 
Jh* varia from others deaorioed In this paper* The mils are far 
more Irregular than in other spooies included In the genua* 
longitudinal sactlons roseisble thioao of smgn^odoea n# sp* but 
that sp<miea has only thin diaphra£pss and. saioH larger aoantJiopores* 
FCH2ATICT IDOALITTt Bell shale <S0) and doubtfully fr%& 
Ikmahaar formition (Grab&u 14)* 
mZ^OTTPB^ îlo* 5S5*
Gemis ZmBOTZim Hlrioh# 1SG3
Erldotrym Olrlelt# 1G02* Minnesota Geol* and ZJat* Ills toly Curveyf 
 ̂̂  " " %*ôlo  ̂of kixmesota# vol* S# pt* 1* p* SG4»
Krldotî 'pa niokles ami Daeslor* 1900* U# £. G©ol* Survey Bull* 173* 
" p* 2 ^ #
Eyddetrypa Bas a 1er* 190G# U* £• Oool* Survey Bull* 292* 29*
Brldotrypa OuEânga, 1^7* Indiana I^pt* Geology and Hat* Hoaoureoa# 
^̂ nru IZept#* for 1SK)7* p* 743*
Brldotlypa Basaler^ 1911* U* G* lust* IlSus# Bull# 77* p* 242*
d® 1920̂  Atîti 3Soo# It&l# Sol« toX* BÜ̂  '
B a d t^ l lo p o m  VlneW5#& d ô  XS2X# A t t i  S oo^  I t& l»  S o l*  B& t#* w X *  59i
p .
S ^ d o g M o ^ r lB a  TXBgLfl®a d® XS20^ A t t l  Sk>o* I te X *  S o l#  iro l^ .
t Ï Ï , p T S E L ,
ïHpXotr^polla Vlam&o# de Attl Soo# XtaX» Soi# M&t## iRoX#
" K  '^ T .
ĵ HLdô gypijsa Tiimsœ do Bô agr# Soo# Xt&l# Sol* Bail*#
•r III '“ '  p #  2 2 S « -
OHISXSâX Ẑ IAOnOSlS#— hremWioo oXemlor*
2<*)ooi& X3JTQ Of Xeoe obXl̂ t̂ * wltb; t^ok. im&XXjs# t&o tmhoo 
Intorsœted dla^êir&^^& omX̂# %o Xmttor laâ  W in
tije mssttkX regloŒî  & s^  la  oa&œ ab^ont for a oîiorl; dlotonoo
îùùLa o^rtur&X 0 %;## Wt «tX̂ ê o pî-osonl̂  olooeot 
to^otlmr la  tho tara rroea tdm sxloX lato the xatrirw perl#mroX 
fî lQsw ^ooopofos with oXooo-̂ sot vorylsâ  la
atisâ tser, oosasî zaog ai%mdaat# e t o#&ef tlzmo 'vory fcm» Aooaldio*-» 
pore» ssmXX# æimor atsaoro ŝ* omsotlmo» iaaati%#^
S-n^OT f̂ mridotiT^ ratahlllo ÜXrloh* ISBS*
ISlSCnJSSXCSTf Xïi p X m s i^  Eridotrypa la  the Family %to»t(weXXld#o# 
DXrloh
«yatcsmtio positloa of thé uesaxs# tSaoû h tu  a mooaaro 
douXatfoX* la probahXy latormedlote between liogyatâ yra  (ooc^re 
£* Foord) of t2ao ikmtloallporldoo # â :̂ ^y^^porOj(i HllXer
Zwî ijyerî 'of the ' iSteuiao of Æ© of
oyatî rE^pa» I t W Ito •cŝ reoo t!^ proglalosmXXy
la  the lâtttor faiaily#^^
Xn o Xator disoaaalon of aô or&l goaora of the la&toatogaoXlldae# 
BaaaXer wotoa
^Erld̂ tzypo# adUsough prdbohly îx^t pXoood la the ftelXy la m 
ooEhoî mt aberrant geeaua havlag reXetio^m tstth t3%o H« okzdlla
BOOtlOm G ( f  j S S E w ^ S B S f ^  ^  T.r-.r-„ - ti r - r - , ,
SDĝ  O# tJlrlohff On Eo^r SHwiam Btyoaeo of Mjaneoota* lüaæaota Q0 0 X4 
m nd SE&t* 2XlsliOïÿ''"'̂ û *'* *1̂ * geology oif’Simeaom# vol* 3, pt* X# 
FeXoontoXogy# 1893# ISOS# p* SC4-2GS#
59h# S# Bosaler* T h »  early Pelooaoio Eiyo»oa of the Baltlo prwriaoea#
c .  s .  m t. %àw'. '/" Ë iï." 'f? ;" ïa u ,' g :“'s ^ .-------------------- ^ ----------- '
îJlrloh «£td Dw&ley <̂ 4 not lepeolflo reasons for aosujaliïis
that a ecslated WWeon Hoï̂ tr^pa end Î rldotzyrm# l̂ be
œal̂  clnllarltleg kncgai to the writor ar© (1) oblique £ocmela> (2) 
a t a œ o #  ô ^  t r u o  Ï ^ U o w  a o a n th o p o ro a ^  a n d  (5 )  p ro ssn ^o o  o f  g rsn x ile o  a n d  
g r w m la r  a o a n tlto i^ ii^ o  l a  s o m  e p o o le e  o f  b o th  g o n o za*  B ooaaoo  o y a t l — 
phrŝ n̂s are mWont In Brldgtrypet̂  tlto ôau% oasa not boloẑ  to the 
r̂aooporjû &o» The distributiœa of dtaphrâ DS in the ttso gonom 1» 
aloo Hfforemt.
A de^rlptlon of wall struotiaro of Erldotn-̂ pa Is aot Inolodod 
ia  the original dofiidLtloa or la  o^adaticsa or dioous&lon of idmt 
ônus« All spooloo o f Erldotr̂ p̂o do®orll>ed la  this p^>or o%hiblt 
the essential oïmrao toris ties of tliO mmal̂ maatod#:
obllqao 'sails f olmphrac^ rmst a%33orous in the treamltiCKa zone b©̂  
tsmm the las^tare sad imtLtro regionsf and emmll* imually obsouro 
eoaatho^res* Howovor# Srldotrypa brevis a# sp#̂  spiaifora a# sp«j 
aad ^  'valida xu sp* d iffer frosâ the i^ro typlo&l speoios of tdie 
£imas la  possess±3 5  ̂ hollow* ssell»d©finod* (;oaerally mmll aoantho  ̂
por^* nearly diroot sooeoia* and abaorn&lly tdilok diapSira^^ ^  the 
transition smm# Finally* the wall structure of tî̂ oso tdiroe epooios 
is  olosoly similar to that of Wptotrypella #iloh is  typioaX of the 
I S s te r o tr y p id a o  a s  d e f in e d  b y  b l r i o h  a n d  B a s s lo r t
*As seen la  taa^;outial sections of well preserved 
speolnoas* the wall separating adjacoat sooids oonsiete 
(1) of a raoderately wide* ll^t«~oolored* transveî^ely 
dotted or lined esEitral band* \diiob reproeeuts tBm 
ŝgsated original walls* and (2) bordering i t  on caoh side* 
e ooaie^mtrleally laidnsted* soexmdary deposit*”̂
O* Ulrloh end R» f* 23sLSsXert A rovisl̂ m of the Faleosolo Bryozoâ  
&3 ltih# Hi so* Coll** ifol* * p* ^̂ **“*13̂ 5̂ *
The oilier sptaolos oT Brldo-taytm stellar -wall etrao^
tero* hat the llght-eolored dlvlalcmal h&ad Is tisually eearsely 
liter* Th© %11 »to«oter@ of Hggiotry^ also to W hoterotrj^ld*
hotet^pe of Homotryp̂  ^ tr^mswraa x u  ap* ima osasssiMd hy Dr* 
BaaaXsr* 'eâio eted t^ t t h e  form boXmî oiX to Erldotiy^  ̂%oar oblige 
Dlrteii* ffiad id^t the w ll atruotai*© of the tac^eatial «isatiosr locked 
Iteo that of tdio l̂ toroxsEy'pldao* JÜLthmî ;h addltlœml study of thl# 
ep eo isso a . a n d  mazgr © t^ o r  id i t e  a o o tlo ^ is  1m s a W m i t h a t  t h e  a p o o lo s  
aont to î pusalor posoessos and thorofoi-o does aot belm^
la  Drldotrypa* aovartîsolo©©, Ids ooaolusl<m oozaoemte  ̂ t3ie im ll 
atruotaro aû jporta the writer* a la plaolr  ̂ nrl-̂ lotrypa and the oloaoly 
rate tad apooloa of Dô ŷmigta Iksrsotrypa te tbo Belssrotr̂ l̂dao*
The opooloa doaorihod la  tills paper tedloat© tte t frldotrypa 
î rados Into Egraytrypa on cme Imnd and Into Lep'Wtr̂ 'pella oa the otli&r* 
Tlmt those throe genera belong la  sae fsmlîy soeaso oortete* The 
jsiHSite %all struoture of Dsrsmilim spooloa of Brldotr îya atror^ly 
«ue^oeta that the £;saiua %su@t either ho plaoed with Eeterotrypldae 
o r  t l m t  a  a c ^  gosaua s a a s t h o  d e f te o d  f o r  t h o s e  D e v o a te a  s p o o lo s *
lEMdotrypa brevlo a* sp*
Plate 9* fl-s*
Z<»n% m  ra o o a e #  m axliatga d te m e to r  4  m a* S l i g h t l y  e l e c t e d  g ro u p s  
of larger aooeote to S xaa* apart measuring from oenter to oenter* 
Zooeola elongate suhpolygœaal ̂  dlmmter O*^ to 0*3 mta*j T or S 
la  2 ^a* Feô  smaller aooeola present* Aoantliopores agmll and Inoon- 
aplouousf oomposed of temteated tissue* not granuXari present at 
junotlosLB of %oo(X)lal walls |  never maaorous*
2̂ ooodlft to aiurfïtoo throu^ mo&t o t Abruptly bmit
i l l  m i t e r  p o r t i o n  o f  T O ry s h o r t  im tu r a  e c^ io i y o u n g e s t  p a rb  o f  3 r.a tu re  
re^ioii ©Xi^htly chllqu#* strai^t la irrmture zo ts^ t slî htl̂ *-
t:*l<̂ ano4 Itt jaatum Î laphr&̂ m o ont 1mm distsilly a©
lassinated dsp^its llolnj soosolaj 1 or 2 proomt In transition^. 
ibdLal r&l^o
latln , trerlSy ohort* dosorltinc tho «Ectrecaoly eliort
Effltturo 3om»
Î SCru0SIù;%$ ^  treviar n* op# Is ono of the tîireo epoôtoo la 
%&1<̂  tmJLX stouoturo snd sosnthoporos srs sissllsr to thooe found 
typloaily In sposiacs of hoptotrypolla Vin&sss do 1020# Ikye^
o v e r*  t3 ie  s p o o is G  I s  pX sood  I n  B r ld o tr^ ^ p s  W o o u so  th o  dl& phra^jsas s r s  
Sümflnod te the transition botĉ een the Immtnro imd imture sones* the 
sooeola ar© o^lquo, «nd the sosatlioporos are sxmXX and Inoonsplouou®#
It differs frcsa ^  splnlfe^ n* sp* in Wvln  ̂only X or Z Instead of
Z or 4f dle îr®.̂  ̂ In csoh zooooIuê :# & shorter imturo zone# end fssresr 
sosrrtboperoa I end frcm ̂  valida n» sp* In having Kuoh fo#or dlaphre^^, 
A shorter jaaturo scxae* and thinner wilXs* Tim tan^oeitlal éoetlon of 
Ev gjrplex n# sp# la slritlar to this opocios, hut brevia n* sp* has 
tfflLlXa isSiieh ore thlelsor in tdio mature sono and not orojmlstsd In tlm 
guflsl tîiiak dlaphrâ as In tW transition zoim* and X&mh oblique
150000ie in the outer mtan*s sono#
hCiClLXfTft Boll sluOo (21) and ©tra'ti^rapVdo 
horisooa unlsnom (2B̂ T)*
HC&CTTrCt 75*
Eyldotrypa do-roiioa lu sp*
S# G ^IO
Ziwrlum r$E3o30$ dlrnssetor 7 zm#
E o o ^ i a  t o  e l l l p t t o ^ g a g ^ r o x i im te ly  t o l o e  t h e  w ld th f
etort dimetor 0«D9 to 0#14 im## dlmâ tor 0#19 to 0*21 ssa*} 0 or
7 In 2 3853* %&»aopor)33 atoamt# *my stosall gooeoto preewit* ^11»
eoeggloraal l y  e%a#@din;% dlametor̂  of sooeoia* ân%opore@ ^ ra n u X a r^  
vaguely doflnod, Xar^ei preaœt at Jiœtlmi of soooaial walls, îâaay 
G^aXX 0r«ûtml©fi arrao^od In trmammrso rows in mils of taaa^ontlal 
sootioa,
Zo^^la obXiq;üo to snrfaoo tîirou£hout outir® l^a^th* Aonto anglo 
b e to e e n  aooooiu^ e n d  s u r f a o o ,  SS t o  4 0  do^roes* 1% X la tliin a n d  orosn^ 
latod in axial z<æ^$ greatly tïiloîsaaod in laaturo roglcm* Dl&phm^^^aa 
alcarly doflnodf a'eorego of 4 In transition and early ssatur© sonoj one 
o r  t s ^  tu b e  d lm s o to r a  o p a r t*
Axial ratio 0*7 #1*
HâllS*- foison from Devonian period*
DXSCüwSXOî;** A fcs7 foras (Hate 9, fig* 13 ) _ l% l̂ndod In Sri do** 
trypa devtaiioa n, sp* posaesa rare s%:%aH oysMphragms* Otborwlse 
tl%6y oidxLblt tyjdoel spool fie aZmmotors* Cystlp#iragns are not 
auffioieatly Jiusseroua to imrrant assigning tlie epeolmcnss to llggiotrypa, 
to t the variation to««ard tdiat ©peoies anggosts that frldotry^ and 
Iloeaotrypa. are oXoaoXy reXatod* devonloa n* sp* reserobloa Hono-> 
trypa t nlxta zu ap, in  having entromnly oblique aooooia, end granular 
3 9 b1 1 s and aoantooporoa, to t differs in possessing few i f  a%y oysti- 
phragne# totokor walls* and soore regular tabulation*
07*
Brldotarypft n» «p* Bridota’ypa a.ppreBfrn. (Him#
t h a  B a n ll te m  o f  X X ltecd if*  i n  t h e  ts x tr ^ s m  o b ll# #  
o f  t W  M o o o im #  b a t  d i f f e r »  t o  Im vlm g m aoh t l i i a k o r  u m lto  t o  
t h e  r m tu r e  r e p o s e ,  t o f t o e d  h u t  e o im th o p e rc s  t o  «y id itsU m
t o  ^ raR o lee* ^  e n d  ï » r e  jEBss&wue d ie p tira ^ o ® »
P̂ !l33îX0lî MW Z*CCM*ITtt ^tretî jra^ïlo Imrismi tmtoomt (4f) end 
<S7)»
BZ.0TZP2 £SI> n X P O T X ^ t lîos,- £S fmd SS4.
B rld o tr^ y p a  g ra n o e a  n #  sp *
Ptoto fi^e* Sm#T 
Zearitm ftotWmsd rsmo&eg short diameter S to 0 long diaiaotor
@ t o  iO  3EO* G ro u p s  o f  i e r g o r  e n d  t h l o t o r  s m ile d  e o a o a ia  2  t o  S ran» 
epert EB8@auri%% fros%  o<s3tor t o  o;ontor«
Zooeole ®abpoÎ <mal or rou^g dtonotor# ordlna-gily ewre^e 0*17 
7 or 0 to 2 ms* I dtosetor of Xors® eooooto 0.21 to 0*28 œ*
Fesr SEwdl tutos present* "ïTidth of tmlle eftoa ci^^l to dtometor of 
eooooief lasaiamtod liniz^s of sooooto soperatoi -wide end oxtresa©!̂  
^ r o m i le r  to n d  j u s t  belo-sf su rT a o O f ^ r a m ilo s  o r r s % o i  t o  t r a n o w r ^ o  
roBS to shallow eootimie* no daftoito arranc^asnt to deeper sootions* 
Aeanthoporos represen tod bgr t?ô o ^msailar spots at jumtlons of 
sooootol m ils*
Zooocia abruptly toat tosmrd eurfsoe at transition* acarljr dlreot 
to nature sono* T̂blHs thto ami oronulatod to axial roGionf streaky 
th lo to n e d  a n d  g r a n u l a r  t o  n a t u r e  sa n e #  X o n ^ i tu d to a l  e e c tlc m s  o u t t t o ^
^ E *  0* H l r i e h t  B e lw s o la  B ^ o s e a *  u e o l*  f u r v *  n i t o o i s *  v o l#  8*
IGiX)# p* 'p5.V ''4Â̂ '. rŜ sTT̂ d.e {erroneously éallod —̂
pella stoplex)*
fl&t surî eœ «toeôks of r̂amXo® orlm&ted porp̂ SÊ SSoular
to owtfBtae# Î Le$&rŝ 3E# moll daftoodj sscst mrleŝ  1 or
0  l a  n a tl X «mr 2  i a  E sa ta ro  ro(% iqa#
ïwatia# m̂aalar» rsforrl% ta stroRg ctevolop̂ sMat
of m̂mWLo# la tho
£̂SSuSSXGSt %o dieŷ aïstXa of iâdLa apooios are
otroagly ttiofeanod %Hs la tbe mature aoao* mmormm eoæpioumw 
&3"̂%Loo ia the m̂ îrly «Ureot aooeola ia sîataro %oæ̂ oad tho
prœeaaœ of diapkr̂ ;mo la toif% ocstrozao jî^ tu vo  ®ad la the trwseltl^ 
#oæ of the aoc l̂o* !̂ a2jooatioX eeetltmo roecĝ hle tlioeo of ̂  ^ 
ĉ ll̂ xïo (%2Lrl3ïi)* la the sbmge «aid sl«o of the £ooœla« tut tlîe
is&XXo are tâiiokar oad the r̂essuies etapcmĝ er &nâ more aumerotm.
AlÜioî ĥ tlao soo^la of ̂  imJLltia a» ep», eplnlfoi'̂  a* op#* «ad 
^  ^  ep# sro aeoriy dlrœt la the rmturo t3mlr %Zle
«ro mê r greaular, aœat̂ soporoe are oœpo$ed of iasslimted tioîsæ  ̂
oad thielk dlâ arê  ̂oro proposât» deimaloa a# sp# Ime miâ rouo
,gnggulœ la the thlok imlle# Wt may- oaetly ho dlstia^alshed frw 
2? a# 8pe hy the obliçxil^ of the aooeala ia the sature
m o re  a ià a o ro u e  d ia jte 's c ^ s a t i a  t h e  t r a a s i t l o a  a a d  e a r l y  m a tu re  soa© ^ a a 4  
the oZoa^  ̂aoosola* The im%%e of ^  lyhrlcla a* ep** ^  elnuoea a» 
ëp*̂* vlXie a» ap# ĉtd B* elrtplex &p* are %meh tJsizmor «ad 
oW JL i^e l a  t h e  m a tu re  a o æ  « a d  d la p îira ^ p a a  a r e  ts e u a l ly  p r e s e n t  oaX y 
la the tzaaait̂ oa or early mature rogioxw
I^ ^ Iâ f îO H  iflB  hOCALÎTTt OeacKîha^ f o r m a t io n  ( I S ^ I )  « a d  E o rtm y  
Poiat (dG)#
HCLCfTn: A2ID PAr̂ f3C?St %o# X7S and 203*
Erl3tylarypa lisiarida s*. gp.
Zo&rlmm n « ± t@ sie â  r te s o s o j  <lia=&Bl58r 3  6  ests#.
%06#el«L «laxi^'tei suTspoIy^osml to <rsralj D*%4 to 0*17 In 
■isfiât̂  0*25 to 0*23 laa* In losî th.; 6 In 2 m*. laooanrln^ lozi^lWdlzmlly» 
S  I n  2  ma#_^ d ïa ^ < m a H y *  ss^sn ll ta ib o o  p ro m m it*  " ^ l l s  a ^ d o m to ly
“K ld o f i n  te n to < y a tla l je c o tl« m s , otrsooturo ty p io n H y  h o to r o tz y p id f  m ak lln l 
h a n d  g r s n u ln r *  A o & n th o p o ro a  ^ % n u la r ^  o ^ t m l  W b e  © oension-*
« l l y  d lo tln ^ ip .iis îm ’bX of n im sorw ta#  n a n a l l y  p ro m m t « t  j im o tic m a  o f  a o o o o in l
Zooeoln all^tly btmt tosmrd ourfooo in oarly â osioni
o^tlî ïo in outmr 0̂320* aosw rolotlvoly lon̂ jf lemHo iJslok—
oaaoâ and ^nmnitior* Tŝ o or throo thin dlophrô ẑna preoont in transition 
#md oariy nal^ro aonof mtaaHy a. Î ibo dimzî̂ ter apart* Ĉ stlph>ra£?̂  
oooftslomlly pr*mont*
S^IZZ# laÉln* î̂ gtrlvla* m posooooiEK> olm%%otor@ of botb.
Erliotryga « 3̂
l2I3cnj©SXĈ « T W  ■ssnll atmoturo of hybrlda 1# botorotrypdd aud 
gjrî lnr to tdmt of Boonuso the aoanthopo-ros are gzanalar*
dingWrof^so rootrlstod to thj& transition or ̂ emrXy natnro sono, aooooia 
»ra obliquê  onô oystlpbrô pns and tho apooioo Is nosigpaod
to Srldotiypfe* Ir̂ t̂ ida n# ap* poaeoseoo obeuraotor» typioal of 
oovoral other gonora end for tbie reason b&s fo»or spoolTlo reotrlotlona 
% e n  o t h e r  o p o o i o s  o f  t l t o  g o m i e  d o â o r i b o d  h e r o #  I t  d i f f é r a  f r i& a  E *  
dgyoalea n* op* In hersing tisinnor m&d leeo gnmular r̂ L-ture mil®, 
tm to T  die^)hregao, end # ojaeller soeriyaaf ? obllom (IHrieh),
12SO* in sore snca&rone end proWnont eoenthoporoo, IrrogîiXar m il
70,
y t r u a t u r e ,  à n d  ssow - s o o o o la j  ^  g 1 3 7 ^ 1 ^  a i, &p* I n  sao re
nLmmr0n& and a losi^or zmtura re^oni ai^ valida
IX, «p, and ̂  &pinlfei% n# sp. In tMxm&r mile, obli<^\^ mooooia,
l(mcw asatur© *02x0 * and xas thlolc dlap&iz%Qa8*
FOX^HTXCSî ÆTO Xf TCMX^TXt 0tratl^rsqphla horiÆsmx imknci^m# O m w l  
% l n t  sta^o 7^ ahaZa (0-1),
W L O S rsm t B o , S S I ,
Bndp^rypa imizmta n, ap#
r
I^Lato O, flga, 1-*S 
SoGLŝ utx rsmosei «-^ora^o dlam^etor all^htly more than 1 
Z0 0 GQX& alongato pol̂ ôsjiil̂  0,SX to 0,SQ jssa, in length# 5 to 7 
in 2 ^s, üGsoporoa eWont tut mmll sooooia ô nxaalojmll̂  prooont# 
îialls thlok and mimrbely $mnnlnr* Josnthoporo»
Sooeoijtr Isont in transition $ obliguo tl%r@n(^out is^tnro
aono, WàXXs* ©tral^it in jzî mturo gra<kmlly tl̂ ioken toward
perig&ô y in a^tnro, T%o din̂ %r%(;na a  tuho dimnetor or aaore apart 
t e  ^ r X y  n a t n r o  r e g i o n ,
Axial ratio 0*7 #1*
B*u3i latte* m in u ta , «djauto* dœorlhteg the mmll ««mrl'un, 
BISOUOSIC^$ Minute n« sp* lm@ ao^wml ohamotora in om^xxn 
nitb ^ ohll<3%m (Ulrio î) * 13OT* Wt dirfora in tîio oxtroKLOly scaXl 
aoariiaEX* atoonoe or aoanthoporoa* and noro elongate aoooote* 
minute n* «p* diffors firosn all oteor opeoioo dosoribod te tlila paper 
te the ficall aiaa oT Ite moarium and aW#ioe of eoanthoporoa,
FQIÏÏuAnO^ A5D X^OCâUtlTt Stratigrapîiio h a r l z a n  unknmm (29-7)* 
BXOTTPSt Bo* 20S*
/
n .
E r id o tr y im  ?  o b l iq u a  ( U l r la î i )  IBQO 
20, 1-2
PatoetcBRcH# oblige "drloh# 10^, C<?©X* Sur̂ # IlXlïâ lê, wl» B, p*
"  ̂ s iV l ,"  riQg* 2^0*
Erlôobaypa obllmai Ulrlaĥ  1BG3, Geol* Zllzmô ota.* 'Sr-ol, 2# p* . 20S*
Srldatzi/pa ? obllym ZHoklea and 1000, Bull» XTS, H» S» Geol#
# ^ U $ " 5F » ,  p »  d *n l> K > -m -
Q J ^ Q ' n i ^  BBSOHTPTIĈs. »Sô»rlum doWareWol, oaaalatlng 
8̂hot<%30u82̂  «3û4. bnassahijâ  stcma, ©0 m% «tvoams©
t3iîdkG@s© ©f six ma». Sî f&aa sisar̂ ed islth. low roimlca buberolee 
©f XsLjr̂ er slaed ©©IX ©pervuree $ oeaiibors &:t ©lustara 
2»S :̂ a» ©part» Soooulal tubos tortaicïUB, ©pâ®dLîïg
T©ry obllgi«3Xy tlio ©urfô »#., thalr isaXla iîîiis. ©usa®-
fi«suous la. tbe axial région, mt̂ or tblek ia the 
oortleal &oa®# Both taa^^tlal aad ipartiaaX aeatloas show 
tlmt the ©astral portlca oB tdm ^11 la graaular» Apertures 
aacular, alor^te, euiiî  to tholr obllqul%'# tbosa oooupĝ  
las the s^stloulaa especially so, about somm la 2  rsa» 
sseaaurlâ  leasiâïîslae» iàoaoporoa few or wmitiag» Two or 
throo <lia,phragEsaÿ âvelopod Just boforo tJiO teboa aot̂ r the 
perlphsral rô î a» A t m r  falat «atî ersell æaatlioporoa appear 
W ta pressât la tangioatlal sootloa#* aot obærwd <ssst #ïo 
wrfaæ,
*13îô |;rôat oblig l̂ty of tho tuboa, tho abso^e, îisoro or 
lésa ôGËspleto, of msaoporos, *a34 tho m%jular oloa^atol 
apertures are tli© îsost clstlmtlve oharaotors of this form*
»^ B o a l t lo a  o ïsd  lo a u X ity *  B m alltx m  ^ r o u p ,  A lp ^ m , î^ o h lu a n * ^  
BiSCüGBlOITs Ibridotaypa dbXli^m (Ulrloliî, 18ÏK3, Is t W  most abuiiü- 
aat apeoioa la the oolleetloa of Ülohlfaa fmpostaecsata* The oî^raotora 
esîlîlbitod la th© aootloa© mro romar&ably «alform aad tally wltîi tîlrloh*̂ ®
FQBiiâXXQB ABD lOCAHIT* Oeashaw formation (49—1) $ doubtfully 
proœat at mXmmm atratî raphlo horis<m (12-2), and (42), and Ferrooa 
Bolat foraatifiEa, shale bod Just ab<rwo Boohport ll^stoæ, Kolly Island 
Lia® SBEsd Treaeportatioa Corapaacy (bmrry, Boohport, Alpesm oouaiy* 
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Ürldotiypa n* ap#
Plat® 10̂  f%&# 9̂ X0 
^oarXtm rseso®®j averas?® HXaiaeter S mka* mos.iti-»
®uXe® 3*B  t®  4  1EBS» e ^ a r t  E ^eaau iriii^  o a a t o r  W-
B o o a o ia  a l o s ^ t ®  $ ® m l t e  ta a g e æ itl& l ® ® cti® a& |
awra£® di-ass®t®ra 0*23 to 0*33 zsa. j te laositteul.®»* few 0*42 s25̂  te 
d la m a ta r*  C t o  7  t e  2  isa*  3 ^ so p o i* o a  a b s o u t*  % l l a  m o d o ra ta iy  th ic k *  
sd isu t^ L y  grBK w X ar* A om ztliopopo®  g ra su X a r#  a t  jtm o tio & o  o f
aooaoiaX %aXte*
Zoooote o b X iq w  thrcaî «3futj dirsotloa. imohcmgod at bo,̂ ;tenl2̂  ©r̂  
t e  i ^ i o r t  a a t e r e  t o æ *  % X X s o o a t^ o ly  o re sso u la te d  t e  ©TteX r o s lo s a j 
gzadimXî  thiokma froaa tremaltloai to ^Tiphapy; Tteaiy graŝ ateT* 
tfete dlapSira  ̂te trasait^on jsoao of asoli aooooitm# 
teteX ratio 0*8$X to 0*g:l*
IZ&ZJC* Latte* sl̂ :i>l-0 pc* deaoribl]%; ate^Zloity of atruoter®*
l̂ rSOÎ fXCSÏt 2ko dtegwstte foatures of tliia spoolos #r® tb® 
aactresa® gte^Xiolty of Biarooturo* obll̂ ulv^ of tho sooeola# 'vaie^ al&ort 
a a t u r e  am m * a n d  fe w  dlaphra^^^m # ZcK ^oote a r®  ooo:^^L rablo t e  obX l^idL ty  
t o  t e o s e  o f  ^g* do^gonioa r u  op*  % b u t  o ls o r t  acm e* tb im m r-
iMbXlB* «sd aXte^ dfitwlopEŝ t of diapbxâ ŝ  ©aaily Boparat® ateplox 
m* Bp# Xt diffoz% froia ^  brorls tu ap** %̂ iloh also tea a short mater® 
# o a o ^  t e  p q # » ® B ate2  te b o B  a o r o  o b X iq u o  t e  tb®  tm tu r®  ro g lc m *  th lz m o r  
m X X a a t  t h e  p o r ljh ïo ry *  a n d  o ro m d L a te d  nmXXs t e  t l io  te e m tu r e  gcsio* a n d  
mboasaoo of t2tek dtegSiraga®.. ^  t ^ llc ^  (’UX.rloh)* lGtK5* differ® te 
t e v t e g  anor® d l r » t  jto o o o te *  th io ls o r  m i l s *  a n d  te > ro  inaraoroua dl& p^tra^Em * 
£X5jî5îâ2TOn LOCÆÏfX» Btmti.praphl® î^rlaon mdaimm.* Gr&'voX
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aOmZe P o la it  C o rïs& tX ^  (4 3 )»  G ^ s lse a r
(49**1) i dm^tTully pressai; In BoXX s> l̂e (53) mi3 «lI; 
wkomm. atr&tl(pwg3iXe horistsm 
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r̂ldo%ryp& e Impose s* sp» 
ria^ 10» 11̂ X2
2<»aritsji i%&ttesaeX arnsoseï dimaster 5 er 4 %gr 7 sssa#. Greupe ef 
%@X.led soooola. presot̂ i; Im ;mmtXaW.#a ’vminlly 3 w# â ŝjrtî 
$*̂ sarl3%$ frea e^ixar te e^ter*
2@e@̂«L eXoa£;«to pol̂ tjceoeX̂  Xrregî XmrXy la sœtlansf t̂lfuaater
0*21 te 0*20 3sssm$ € la  2 sa» Pĉ  $Bmll twW# «ks@ealate0 Is^er
W&Ha of ordim^y soœola ẑ der&tely thlokf ««maplcmoiiel̂ r 
i^ehoosea la  s-tructure WWretrypldf ssedlea 'bead csreseed
bgr rows e  ̂ trwasveraaly erasacod ^saawles* jleaatîiepores tmimlly %mll 
defiaa^» <«mtrel tube ooe^lomHj  ̂ebeer'ŷ l but asimlly filled 1̂ ' 
dcsese d^^»oelt at marfæ## lar^jt eftmi lafXoQt :̂ >er'îsire3j. present at 
Jt̂ sê cm» # f aoœol&X imlls*
Sooeela b*mt t3irou-h &a are ©f ^  te 15 decrees la enter sature 
s e æ j i  a e a ^ l o u a u s l y  o b l iq u e  a t  p e r ip h e r y »  % 11@  e o a r e o ly  e r m z u la te d  
t e  I m m tu r e  sim & f gmduaaXIy th te W a e e d  f r tm  b i ^ t e n t e n  o f  r o t u r e  & o æ  
t o  p e r l p b e r y j  t e  m a tu re  r e v a u t  e t r u o t u r o  i^ ran u X ar*  I te m
plfTâ iâ totef 1 or 2 pressât before i m l l  tb lo lx m e  te lato immtuz'e ^oæ# 
Ajgjnl ratio- etort dlmmtor 0*5 $1#
JEâlS* tette# oteuoéa* teœrlbte^ tto tŝ cvy %&lte of both mature 
and Immtoro memo#»
DXSCÎÆSSXOSt Tho Ustteotlw oharaotoro of tJrSs» epeoios are 
o b l iq u e  a?5d fle% uoum  a o o o o la »  fe w  d te p ltr a ^ a s *  #md m itrs m o ly  g ;ra n u te r
^  ig&ai*# 41aphi%{;m$̂  a loBger
laa-feure &oa@# mid Zaea %WJL dsTlned r̂amilmr aoaatihapoî ejf ^  gtopXâ c 
ai# arp# h&s tSalBner, lésa i;;rai-iular mXls, assalXar, fewar* and X©as 
%al% dannùüL aaanîiiopoî*es  ̂ a aXo-rtar* and i-iore obllï^^ maWra rt>̂ lon$ 
and g* Tills n» sp# îma poorly dadMnod aoaaiidM̂>ôro©̂ mors m̂ aarô s 
dlâ -OTî ŝs îÆ;ioîi ara pẑ osont In î Kttüre zo sm  as %a3ll traneltlcm* and 
tâïlmîor w llâ  idmn s Inuooa n* ap«
D̂ZilIXTTOn AZD l̂ CALXtX* S vra1;l̂ mplio ltoi*is<si Gra l̂
P o in t  ?*  a h a la
ïxttvorrzpcï :%)Z#
l̂ dotzT̂ p̂a s#nirera ep*
KUato S, f is  s . lS-14 
Zoaarl̂ m rascgscta j aTorsco ^dlawtor 4 Groups of larger soosoia
«aLavaW d l a t a  loT? 3S£m<^aulo.s 2 sew  a ^ t r t  . i^ a s u r in ; ;  Sram. o c m to r  t o  
oantesw
Zoœala. ^c\^sporlyi^mi£il$. dlaaotor of 0*21 to 0*GS j; 7
m̂KLourlaG dlaŝ mally or S r̂ aaurisc l<msltU£Umlly la Z  is m » $  la 
jaontioulas., dlassotera 0#2v to 0*.5Sj usually G la 2 zso^urlns 
jTrofâ. aentor» Fw asaall tuboa la  montlaulas * Aoantliopaî m ■woll doflnodi 
oœ^oofl of lasaimtod tiaous arotmd a ô m-tral tubei &ls# nô serate-ÿ 
samozousi usually at juaotloas of soooolol v̂ alXs»
Zoooolal wall» and a<aarly Tartiaal la ariaX roslonj
sitrt^tly boqat 'bottvoosi ar^iil and imturo Bonosg aoorly diroot la ssatnro 
re l̂oa* tf&llo approxtaavoly 0*07 îïïew la thiolô aoso la rsatura s-02105 
3ssl3a$toly or la>o tlzia dlaphras^ provient la  taboo at
tneooltloaaf cs30 or tao thlok dtepJu’Sst̂ so usually proooat near toad la 
#ooool& or In oorly natur# regloa  ̂ 0*1 to 0*14 im* oaoajslcsml
73,
stygmgly o-urved̂  c.r iiaosmploto reserabXin:; ,
,6%1&X M itdO  0 ,7 5 * 1 #
jES^4 LRtdn# e;plnlfora* thora Warlaĝ ,̂ deisarlbi^ tl%e musually 
fttroEQ̂  of «usanî̂ îopôroŝ  for gmæa@$
OlSClâS-SXOU* The atrtaoture of tho w lla  m$d aoatnt̂ lsoporos of ^  
gplnlfom a# «P* 1» fdadlar to tb&lî of Loptotr^polla# tXio
spooles 1» mesî pOied to Erldotrypo tho &r@ rostric-feod to
tfeo aon# «ad eorS;̂  saataro To^oa#. ^  opialfem  a# sp̂  Is-
oasparod %ltb brevis a , sp# oa pag,o 65. ^  a, op. Is saotl̂ or
fom ia  the sasao £proup but Clfforo from B, oplaifem la  ha-g-lâ  smallor, 
l^ s  ‘tsroU doflaodf and femsr &eaat2it̂ <xroŝ  aad tîdcXroar tmlls la  propor- 
tl̂ cta to tho #l&o of the ^ooola, Xb# WWrotrypld êmll
otruoturo cad aa dually %oH doflaod aoaatdtoporos readily copcrato
tâils cpooloc frosa otîiors desorlood la  tiilo paper,
mmAlXOlX LDCiXïfï* ^X1 cWlo i m ) ,  doubtaaiy prompt at 
tàikaoaa ctratd^iraphlo horl»<si (SO-T), 
lESLOrfHIa ^o. 357,
Bridotrypa valida a, ep,
Plato 10, flG»#
ZoarliEa ramoe#̂  avora^o dlm^otor S ism, Qrm̂ o of larger gooeoic 
acuaHy not olovcWd* 3 ms, apart noaotirlng from ooator to oeaster,
Zoooolc ©ubpoXygoaali oooojBlonally omX In tsngoatial eootioa* 
diwartor o f avorago, 0,31 to 0,25 5 m ,j 3 to 7 In 2 j large Booeoln 
0,23 to 0,30 w , la  dlcmotor, l%Llo tld.o3c| ’wddtîx aaarly equal to 
ftooeol&l dlflcaotorsi Jalantcdy granular, wide oontrcl bead sopamtoa 
lasdmtad #oooclal deposits, S^mll tubes mroly prooont, JWantZioporo#
xasvtmXL^ e c a i^ m l tu b o  <%022oantrl@ la m in a e
ee@aelon&Hy dietd23|;:ulshalile| fegp#
Zoooela bgsoLt ahru^tl̂  at ef mature aanei ẑ mrlg' ülroet
la aI%ort s&ture rê on* TitelXe atralQiit la a%lal aono, oonepieumisly 
tlljakeaaed <wad r̂amÀlar la zmture* or tZiru# thin dlmphrâ âe
wually preecaït l^fere aoooola Isead lato rmturo soae. At end In
>mrl^ ïsature TÔ jion, 1 or 2 tailek dlâ l'u-â m̂s* Curwâ dl$m
elrajXatin̂  presoat ao in eplalfei% n* ep*
^ i l e î c  d la p lu re ^ ;^ : o o a t r l 'b u t e  d i s t a l ! ^ ’- t o  l œ i n a t e d  g o o e e la l  lizk izm a  æ  
in eevur&l speeloe of" Loptotzypolle (î &te 10̂  fl^. B)*
Asdal ratio 0«€tl»
lA tlm #  T O llc a ^  atrOn̂  ̂ d o s o r l t i n c  t t i e  ta m e z ta H y  t h l o ^  
mlla and diapîiraiTEie oha%%aterlatlo of tlie opealeo*
I}]̂ 0''PSSX'ĈA Shis opoolos rosessl»los H* brovla n$ op* and 
splnlfera zw- sp* in possessing ’sail slaniotur® similar to that of 
loptotfTPslla* AltWû h in tan^mtlal oeotlons llie Esodian band in 
igall is saisivtely r̂amilsr* it  does not the trsnswrso Tovm
of ooarse gmaulos pi’osent in m>st of the otiïor speolos of Erldotzypa. 
dssorlbed bore* Cbaraotera dlagnostlo of the epooles are alamr̂ mlly 
tbiob %sHŝ  Idîlok dlaplufâ ns In tlso twirly rmature rê on* and tîîo 
mlœst ôoî lete absm%o of oosntlioporos* dlfroremes ’botŝ eoa
S* v̂alida n. sp* and bre^s n* ep* and sylnlfem n» sp* are 
l̂ iyon la tlio dlscussloa of those speotes * -valida n# sp* rososJidLos
B* oortlooea (Zlall)* 1874̂ ^̂  but is distlnfulslioi fraas that spool es
Ŝjggaas ŴLl# r^criptlons of Ssyogoa and ooî ols of tlie lo^ r Holder* 
bor̂ r group̂  Mow fork State i^s* îîat* lUst** ZCiûi Ann* Sept** 1S74*
p T ifesr* ^
TT*
tha cleae ^ilsu ttro n^mll;̂ ’' sap-*
&r&1̂  "bĝ jt ^mtanoe of 0*1 to 0,15 mi,) mmllor Booool# a:̂ opt In 
the m%itloLlaa* «osâ tlio imllo of th©' Sxm t̂uro ra^loa,
Oo33̂ >ared wiiii S* devm^oa m# sp,̂  "valida n, ep, Zisis a shorter loss 
om<3^ Baturo soasO;, tHoii diapteo ŝüst, and subpol>*:̂ oaal aoooola, 
t otli^aa (nirlcdi)* 1090̂  has a 3aore dWl̂ io zmtAira $(%%;, fo%mr and 
mo tldlok dlaphr&î m* az%l som jjrtsnular imlXs,
Loâ JZTTg Boll sisaXo (5S).* Ckmalm̂ fo-nsatlosi {40-1), 
4m d %aik3309% « tjF U îd g rap ^ b la  h o r ls m i  {29—0 ) ,
no, S21*
Erldotry^ Tdlla m, ®p, 
mate 11, flBs# 1-2 
Zoarlnm flattw od î oaooa) i^iart dlomotar 5 im ,, Xms^ dla^tor 
7 zzm, 0rô pe of laz%ar soooola usually S,5 ms, apart meaauz*ln̂  fross 
ooEOtor "W
2̂ »̂ool& su£3poly2̂ 3Ei®lf om l la  taac^ tlal sootl oaa % dlmî tor of 
fipparaB®, 0,21 to 0,Z5 of largpo, 0,25 to 0,3 6 to 7 in -2
tSEim. foar am ll tubwt ao.s<^latod -W.th la^ o eoooola, IJalla thiol:) 
ore^aod tsy traaavoi^a iwu of gz^caulos, âoanthoporea ^̂ raatular, 
oooaajkmally ahosdns tb© holloa ooatrml tubaj siao izoderatag prooont 
*t ĵ anotlcmg of aoooolal imlla#
2ooool&. oblique ) tassfe tmmrd. suzfaoo at a point ono-
half or 0300—tîilrd tlîo Icm ü̂i of tho saature region frcaera tho poriphaxy, 
tSalla la. l̂ amturo son# thin oronulatod| In m&turo rollon thiofc 
mod ^raziular, Slaĵ ’̂agiss thin Wt vmll dofintsdi 1 to S, oooasicsmlly 
4, jUo transition end smtuo*# r^lon*
Jbdel rati# short dleraetor 6.5x1*
70,
î&'tln,
DlSa^SZazi# sp& sxl& s^ ^  1-̂ 'brldf̂  lu sp̂ *, B* elirplme, %w
an4^w gimK?ga 3 3 * «ur© slsilÜLr to tMs Torsa# v illa  dî i*or® 
from ^  Î %rl4ja la  tW s^oola. Imad tdïo poriphoiy la  tlie
wrWr lastu^ Instead of In tito tram ltlosi go»o, vaallo aro thlokor 
#md Ksôro grazailar# the imtwo Is avortas*, and dlaĵ îrô î̂as aro
tWRml%y tim etTm  ^  v llls  la d lstl^nlahel f£*on %» In
loes ^adlguo «oôoola^ zm̂ mrouïs dlâ êm&jns# and tîdL-alsar «tad
gmmdlar wlXe* ^  v llls  la  ooiz^ar^ W. th ^  slmzosa on pâ @ 74.
FQI^iaTXCG Æ 3  IDGjÜfCfY :- S t r u t l ^ x ^ p î î î s  k o rl& o n  iss^asoîm ^ O r& vol 
Paint ata^  ahaZe {^1) and doul̂ tfuXl̂  ̂ fra.' ahale (17)#
252.
Gmam mmoh. iss2
E t^ ^ try p cL  D lr lo h ,.  1802.^ - ^ a y #  ü i s ^ l m m t l  S gkï* ISnt». Z ls t* .#  vpoX» 5 ,
Poor!» XSS2, Gcmtr* lüoro^l^l# Caŝ !jro-811** p# 0*
Homotr̂ T̂O ^ llor*  1850̂  Sori^ r̂aerloast Goal* p, 330.̂
Eogaotf̂ pa ÎJXrlcfe# 1B9D̂  OooX* Surv. XXXlnol®̂  vol» &. p» 370* 400»
Ilosriotrypa 3oeslngor* 1800* Oeo3U* vol» €* p» U0»
Î jotrtTPa tJlrloh* 1800* Cool# ISbaaosota* vol* 5* p# 2SC-»
îfeaotjy^ ClrlolL* 10SC* Zlttol*s t̂ artl?» B&l.* (Sngl* od»)* p» 272»
J k m o tv y p A  Slsipeoæ i* 1807* F o u r te e n t î t  in a »  Bop» S t a t e  O o o lo ^ ls t  
Ao:s^ for tXio yætr 1004* p* 070#
He»!t&trypA Sloîdoe and i^ïsslor* ISOO* OuH# 173» U* S* GooX» Oiinr»*
' i 'o #
Oasslae*. 1903 , Proc% U. S. Nat. Mus,. , vol-.» 26, p. 565.-
Boaoiarypĝ  Ouedjacs» 1300» HdLrt̂ sooond Ropt» Ocol* ZZat» Xk?s*
^ InSTana » p» 740#
T9*
XSO0, IT* A* ’1?©X» X̂  p# 120»
üost&̂ r̂ 'pa X9H» 0oll* TT» 0* S» Hat* * p* 184» IBS»
Hô gtrypft HXrlah» XSX8» %xtt)k*. IŴ*» p*
C«4omlportt ITlnasisa 4o Sosext* 1903* Attd Soa* lt@l# B̂ X* Hat*# vol#
"  ■ W #  p#" 2 3 3 *
CanfEvariopom Vlmsfta da X020# Attl Soo* Itstl* Soi# Hat##
” ”'"""wcrî 7̂  p #  2X0#
OojrteîitipoTSfc Vizmasa ûm HocĴ # X023# Atti Soo* îtaX* Soi# Hat## vol#
' S /  p# 2Z0»
0SIS2%0 ÎE:A<̂ OSXSâ lu HosEOtjf̂ ypa la of rasaoso
<wr faroodamoo&t# oî ooth oar rmatlc l̂ atei branĉ îo® mdo «p of 
polysmaa! aoooola isd-tt this# flatly aroHuiatod %mlla amd 
fosF diapîîrasss in Uto axial ro^on# â sd thlobger liEjod
oyotiphraĉ sa Im the porlpboml 2*̂ soporoa aro
olthoT absœat or aro aroatxiotod to tho Ê ô lao# Tmt aornithô  
l̂ ros aro gmæzalXy prooeat#*^
0$2̂ IXEBa Boĝ taypa o^rmta IXlrloî*# XBBZ#̂
lESGUSSXŒa X» üaÿ apooiïaon» studio are ml%̂ arpooloa
Î>o®aô l3â̂  t3s@ oWrootoro of Hridotrypa. but aXao îmvtô ; to memy 
«osrmlXy maaXX but at̂ oog <̂ atipihretgn&B# H ttlo Imo bmm wittoa about 
#alX et̂ n t̂uro of neĝsotr̂ ^̂im̂ but fl^re® and aootlotta of Ordoviolan 
apooiea izBÜoato that the imHa la tau^mitial aeotlcm roaô >lo M*oae of 
î a apooiô  of Eridotryî  doaoribed In thlo tbasià* Xa @nuo&
a# Hogaotaypa o<Bseamla BaoaXor# 1933# ^  roduloea Bĝ sler# lîK>S» 
rîobs3or«$®3olfit Baoolor# 1^3» H# austini Baaoler# 1033# and K* ĉ wsçml
« W  a r n m # * # *  I  *  , ,  0 i  W r #  I | i i  M  i B p y  ^  # # # -  # ' 0 #  ^  « M #
CHlobî Laon)#. 1801# <^otiĵ iroQ  ̂ are ooaflBod to tbo early part of the 
ssaturo region# tîm  opo# oyotlphragjî  la Imsgitudlmal aootioas of those 
apeoi^ reaWble tl̂ ose in the Hovonlaa apoolmtma# Xlowever# tlio
402# S# jSaesiort fho early Pbloo&oio Bryot&oa of tlio Baltlo provisoes#
n #  0 #  m t *  W #  x ^ #  ' p ;  ï E ^ .   ̂ —
Ô» Hlrtoh* Ar&orioan ItXaoo&olo Bryoaoa# Jour# Clnolnnati Coo# Hat,
Hist#  ̂ vox# iS#' ÏS52T figs* T-7d*
(kf DmrosilBaL apeolo^s mro t o  a  sniQh ^sm X lor eurf^aoo
«T tlm &(%>0olal are Tsvr in, ïxuü̂ ĵoüv. «̂ŝ saXiy not des l̂cpod la
e^tnaeao 3sme^ a r o  ootapoood oC th lo k  Im aLaatod tia a a ^  t«riil5th I s
<ÿontimiaus ^ th  tïm mXX, tsnd h%%e &r@ aoldosa ot&erwl in teiZî wtX&X 
s0Gtd.s32Sm C roi3M nt shapo& isngrka o f  a r o  ocm eploaow ;
iiao  la n c itïid jL ü a l c o o t Io n a  s r a a s  th o  a o o e o la l w aH o »
Am ®CB2@ m%^nl03 r e fsr î* o d  t o  Z%̂  p oa so n s a  fovr o f  th o o o
#3& U  s y s iâ j iîr t ic ^ s  an d  am Du^"ë%nian sp o o lo a  î^sro r c fo r r o d  t o  Bono.# 
tr̂ *pa oloTOî  ros^ tio  Bridotrp’psL in striî aturo of taalXa mnd oaaatÎK̂ # 
p oroa d ls t r i la ît - la a  o f  dlnp^iJna^jyas  ̂ ilu^sso a p o o io a  W'o d oÆ tftC li^  
piÆiood la Honotî ys» Thoy ârolanbiy WZon̂  to a now ôntw âoîi.'̂ od 
front Z o w r  %üL<K:K l̂o hv.t fe U ls t l t o  Foar t b lô
r<maca3^ i@ In o lu d a d  aa a  ^asa^tor o f  tïm  -fto lX y  l^ to w tr y p lO a e #
I f  th o  12 .oM ^ in  S^ïW nlen cp oaâos a r e  a 0 .a i^ a d  ^ lo f in lto ly  t o  t i îo  ^onas^. 
33Boh fia r tW r  otW ;r ‘̂ H  oa s^ o o sn a ry  h o fo r o  ^ fo to n a t lo  p a a ltlcea  o f  
Honot^^^pa. I s  ^ toasolzatd#.
Hogsotüypa ? a o u le a ta  n* op*  
aetto XX̂ 3»G
Z o o r la a  avo ro c^  d im m to r  B Esa# S l i^ h t i^  e lo 'm to d  g;r@upe
o f  XojTïjor ffo o o o la  g;oaoraX Iy 3  asxi* mp&rt froea osm tor t o  o ^ t o r #
Zoooola fiïibpoîÿ̂ onai or romdi ofWn XaTlootolj <21aciotar of avoî  
mjo* 0*2X $ tç ^  la  2 £̂ b»i in Exmtlouloe  ̂ diocotor 0*2$ to 0*3
mat»# a ta ^  feoanurln  ̂ frosta omtoj? of ^roup of Xaî © mooocia» Zcar 
msEaetXX taitoa la  mt0atio:ulo&# ';WJLa rsodomtoly tîiiok# tancon-tial seotloam 
*%hibit hotarotziygdd oheu'nators# sisall r̂anulo» srrmic&d lu transrorQO 
#*om la  Modlœa dh^slmauX Imnd* Aoantlwporoo ocsapomW of laralzmtod
t^iuaXXy molXà «it nîsaorau^^ pr^s^^s. o± Jimo^
ticm« o t  j^oocolal
Soooala ofeXl^u^ in Ami oarl^ «onasf abrtiq^l^
"bssâi XtL tha BKMllAR perp<^dioular to stu'faoa in poriphoral.
Thin -nr̂ Esulntad m i l a  of #%lnl region gmd n a H y  tïiioî^n from, 
transition to  ssotum region* Tssfo or throo îaplircigns npprw^̂ zmtoly 
one tube dianeWr «^urt In tr«nsltioiif ebsont in enter %.mturo stme* 
thiok ^?^tl3^n“AgEss p ro sit Wt net olmndant Is isature rsglon* 
A%̂ l0üL mtle 0*7$i*
îïâ l^ t i& tin# A0uXGSt&» fum lsliod w X t h  thorns* dos-cribing: the  
strong Bwoantboporos*
SXS0ÛS2KSIt The dlâ pSÈOstlci foaturos of this «pooioe ere strcmg 
aoonthoporeo* dlaphr&oas rostriotod to %e transition* end short 
rmture sfsw» in iséîtoh tdi® soooola am stroî ^ly bent tomrd ttie poripŜ ory* 
The well defined aoenî mpores ooŝ pooed of laî l̂n&ted tissue ©opamto 
I t  froaa e l l  other speolee dsKseribed Imre* B* t  ulrlohi n# ap** B* ?
^  w w ifiei Nummemwew. ^  ^  # * #  -fw#
issoXllg n# Bp*# B* ^  Iceaite n* ep** end ̂  f inoorta n# cp* nr© ohar» 
eotorleed & «îiort saaturo region in the tubes are usually
strongic? beat tosnard tim poripher^* Consô puseatlSf* longitudirml seo^ 
tlesss of these epeoles m#orrioimJ.ly roeemble those of H* t eeuloata 
n, «P* II» t ’ulrlold n# sp* Ims small grtmular aeontdio%)ores end e 
f w  die^&mgns to the younger imture- regioni Jh ? mills n# cp* 1ms 
smaller sooeeto end soariuia, more grenul&r isallo* and granular 
Aoentheporesjr. f legate n* #p* also ham gramlar aeantimpores* and 
eooeoia ia&%ioh ezpand ecmspiouously to tim mature sonei K* t Inoorta 
m# «P* has more oblique eooeoia* extreedoly 'Vagw, granular aoenthoporee* 
end more nxfiseroue dlapliraoas present to the rwitoro region aa wall as
82.
tho transitioas.
«Œ3 LOO&ITY» Bî r&tl̂ ragÉïlo harlaoi% wïkmmâ  Crwol 
Poixtt 6t«KO* t , shmlô  {9-^). 
m Z so rx s^ t Ho» tm .
? #3mopa
n%t# 11* 12-is
Zoarl%&& «v^rn  ̂ B ma. Slî îj-tly elemtod mcmtim
«mies fifoeapo&ed of larsw  «üâ4 i:hlak8r ^ætlled siooeola S issa. «tpcurt tm & 0^  
wl% f%%m o^ibw W eœter.
Soo®ciat w%gpol$Fi;on&l to olroul&r$ AVerago Remoter 0.17 $an*, 
varia# frosa 0.14 ma. for enaUeat t@ 0.21 ma. t3m moatloulGS# 7 to 
$ Im 2 ma# ïTall# thlok  ̂ laimitcû  ̂ r̂aa:mlarj la zKmtiouleo W.4#i ê uml 
to or gproator t^sn eoooolal âlcesotero. Pom- ma&ll jcoooola Izi riontl-* 
ouXos* iUsoæitÎKïpores poorlÿ* doflaod* larso# r̂miiAZar spots f presoat mt 
jxgmtXoB# of masqy sooool&l tmXXs.
Soooola t>@at epproxiimtoly 130 t^sard poriphory at
of ïsoturo %Qim$ mo&rXy p©rp€mdlouXar to surl’aoo. T/alla tîdUx «md or î>» 
latod Im a%l&l smio* oonaplotiouoljr# ofWa lrro l̂fiar3y* tld̂ ekô aŴ arfed 
K̂RtrcemXy ^raïmlar In laaturo rô lcm# Tso or tSswo dlâ r̂aga# iîî 
tra^slttsîi# 1 to S la îs&turo amso. Pmr oyetlphâ acf̂  la oarly ïiSi.\turo 
rogiôtu
jKsdlôl ratio O#0tl#
IdKtla# oaoô 3@, 4oubtfulf tho proŝ ooo of a fosar (ystlphraî no 
1# tW œ ly rostsoo for rol̂ rri% tîil» epooleo* la othor
resosobXo# Srldotrypa# to ÎScgaottypa.
DISCUSSIŒ* Tho «ollo of thlo epooios aro i%oro oaaoplowuBÏy tOïlolô
&3ad of othejr Do'gcmleæi epoolsa
lî^X^od te  iâ^ ^omiô* Tksa zmt%r@ aone «md rotetl'^Xy ahusdmit
wXX d^fteôd dlî^^r^îs» of iiho trcmslt^on ôjad Jïsaturo reposât &ro ml@o 
dl&0?&ô tte» ? 33KiltltemiÏA,te n* sp*. la Uso otlior spocioa
ziEgĝ X̂ô  ^  fgioops n« ap» te  Xcm l̂WdteaX ©ootloass-.* %oao &r# 
o<B:̂ )eErod ^  p@̂ e 90. SteiXasr thick asslmtoXy r̂amjXar imlla and teî^e 
^rm^iter BommtImporG# oooiîar te  m* @p## ©wm sped-*
of lehlok d so  poasoss ooo&slonmX c^tlphra^s^ (n#to fl^* 10 ), 
Wt tW teste %h&t tW ^ooocia mro otaH^o c^stlphra^^
are r^dUy ŝ s&z%te# 1;ho te@ foîîas* K* 7 T3l%t% icu- sp*
kas dtephrBip  ̂ te toea^itloa ^turo reglcms# Wt zooaote te
iÆw# Sâatur© ro^oa are oldXqoo* the &;EteX rmtlo is  groater^ dtejshnâ ^̂ s» 
mro oystiphrê ĝm are mor» and the thlimor %mlte mro
typioaXî  hoterote^pld#
FQIsafXOK JlîS XOOALIÏY* Oï̂ sstew forsmtiœ (40-X)̂  
îiaU5fir^  ̂ 27^
Boĝ tr̂ pa. 7 ineorte n» sp» 
m&te 12̂  flGS# 3*4 
SomrliBs ftetttmod rsmase; short dJUaseter Z Xcmc dtesiyBtor 8
SXl^ttly oXovatod 3acaa.tlaules oosopô W of larger sooeotej S to 4 
Esa# «part memsitrtê  f̂ ?csa omzter to omter^
3ooooia ©Xsgogatê  mibpolygoiml or owaX$ avorê o Xmagte varias 
fr«»a Ô EX to «s»% 0»S t̂ a* or 3m>ro te  isscmtlculocj 6 to 7 of
ordlzssry soooaia te  2 3 2m* msmm&rteg dtegomlly* îkiaXZ tub®© oocosion- 
al2y prosont te  rxmtlQ^os*  ̂ jaodor&toXy tblckj oogcttete a fo»
^nmuleo* teimthoporoa osrtrocaeiy vague# grmmXar# ssaeXl aad fmr# 
Zooeola liXgbtXy bm̂ it te the early mature s<moi oblique ia the
4
2 "gd
A a
Ü w
& I *
I  i  
3  a  -
a
I I I
I
a Î ^
#
M
0 «rt
» P# #4
L9 4?
n
h 4»
I «
i â i
*̂ i #
A  «0
5f;;:
I
i ?
§
I  ^
1. 4
I l;-*! I 
 ̂ #
â
A ëW »i*<
0 0
%' H
fll ”
i
1 1 Ï #A
I I
a
Î?
S
* 4) p& a
s  a B A I
I# Cf
Zi
î m* sp*.
FWte X2* X-̂
Eoarlû  dlsm̂ lasr 5 mm» C-roR̂ps o f larger gooeola
vmitàXX  ̂ 3 ram# apart measuring frossi œmter to oertôr#
Sôooolft poX̂ ssmlj. (Hamster avsrâ » 0#̂ X to O^ZB few
larder &OO0 OI& 0».3S 3^^ lu dlasxrtori S to 7 la  2 3S%# f^alX tubes 
oooealemlly presort* t5&Hs Hiloki dlTrleiosnal t̂ ad bo-Wesa ordlzmry 
soo^la aslnutel̂ r graasjlar̂  trEmŝ or̂ ê row# of r̂saalo» observed 
la thlok œlls of large soooola# grenular, iaoŒisploaô s I
presort rt gwotla  ̂of soooolal tæalXs«
ü̂ ooole î̂ aid rttruptly an. anĝ Lo of 40 to ® dogrœs
ta tâào stiîX-saaturô reglgm# obllf^ la ycamgest maturo soæ#
So(̂ ola gradually ĝpead from trmmltlcm. s&cŝo to jierlphozv̂  dlaœ'Wr 
la lato mature soæ epprosdUmtoly iŝ loe that of tube la asdal rogloa# 
SHa orsmulrted ̂ aXls of ojiial regloa gradually tlilokoa from treaeW 
t̂ Usa W htmâ. ia m&t&u'o *̂aalls tWLok* WauteẐ"" gmmHar la late
matare «case# Tao te four dlephre-gem la troæitioa «ad œrly srture 
«eao» Foss' eystipîiroipîa la late aaturo jsqao*
ArtiH ratio 0*75*1 to 0*0 tl*
X̂ atla# la^ta# oxpandXag* dosorlMag tW seoeolal tubea#- 
tXLZCT̂ ŜlOl̂ t Ü530 abrupt bsatd la  the middle of and the eoasplo  ̂
wua ^cpaasloa of the sooeela. la the nature regioa are important
«peeifia eJmraoteriotlea* TW speel<  ̂ differs from II# ? ulrlohl a# 
ep* ia  b&viag thlokor ^mll# and exp«ad<̂  seoeoie la the smture regloa 
and irreguliLrly erraaged# usmlly Isdlstlaet grmmlos la tl%> ĵ ĉ elaX 
«aile# H# t a* sp* resertlee II# 7 lamta a# ®p# In that the
soooeia bead abruptly la the mldî-t̂ Lturo but the thinner «alls#
06*
loea Mix deflasKÎ «uaâ st̂ pojr©», l&r^or moarlum
and scKmatpdououa lOxpanaXon @f iiia soooeia ia the Eaat̂ re «one ef ̂  ^  
Xagrfttai #ra o&jBUcw3tera tpbiWï isdXX æpamte epê îîôs* Cô p̂ariŝ ma
 ̂ laxata B. ? aoulmta a# ap* and ^  7 irtaerî  m* sp* ara
glTMm la tXwa dlaouaaic  ̂of these 0p^lca«
ÂD I*)JALlT%t Fojrrcm Peint WmXe bed Juab
aboM Bockport Hzsestcose# K^iy laXaad hliaa and Tmnaportatioa Cosapm^ 
Quarry, Boekporfc, Alpeaaa Countyjt dmibtfuily praaant ia BelX oîml# (3$)* 
m.otrps« mT#
Bemotrypa t ^xta a# ep«.
Plata IZ, n^a* $-4$
Xoarduoa Irragalariy rmaeae# dimmoter  ̂ ta 7 ms#. Gr%mpa or thiator 
aalled aooecia wueXly aX̂ rmtod lata mantle tCLoe* Blstaaoe batsmawi 
aacsaticulaa varlahl©^
Zî aooia aot^ly£<»mli ammlly eXtm^to la taac®atial a^tdoa; 
dlœaatar af avorâ ^̂ , 0*Z to 0*Z5 rsa., ecoaalomally 0#23 sm.; 6 to 7 
la Z «ES» aooeela rarely proacavt* ^alXa moderately
oeatraX Imad aoaaplo«ouaXy ip̂ amiXarj ^raaulea nn^oî ed In trazmwrae 
Mwa* Xeaatdiepores r̂aawXar and Inmamploaaus tseeauoe of eztreme 
doveXopEseait of mmXX r̂aamXee ia m llc | usnally present a t jane tien# 
or tooeolal MXXa*
Zooeoia ebXiî ieji aXlGhtly bent tomrd periphery la laature re^mi$ 
aouto aâ Xo of SO to 40 dorrê a between aooeeiaX wall and laerlpliery. 
Crcaulatod mXX» of Xmantâ ra a«mo gradualXy thiakon thrmî h tmrsitioa 
into mature rogl%%# IHwo dlaĵ brê si uaualXy pre&mit ia iaraasltioni 1 
to 3 additional diaphra^  ̂ la rsaturo aonof usually taoro Isheax one tube
dimæ'War agpart» Z3i»dem l̂̂  mmorow %n imtero
À ^ bX  mt̂ lo varies 'be^&&mx O.Btl mad 0*8$%#
â̂ltS* letin* eosahlzmtltm er ec^
typleel of STidétrype aa&d othero. of
IS:S0üSBXĈ t The proi&otaaooély oh%l̂ o seoeole^ ^ramûjsr im&llm# 
L̂aphr«̂ 3ü@ la  tW Em̂ toro ro^loa es %%% me iâ m  triGmeltlQaï er® «Ha^
aostlo ohereoters of H* t jal̂ arfea- m» »p# H» f miows as* sp# ei&â B# ?
laoerta m# #p» or© oœ p̂erod 'ŝ %h B* t mlzte la  tîîo dlsouemltme of those 
mpœloe# ^  ^  em%as m# op* ĵ aoh aso-ro at̂ aaadaast ô st%̂ îrâ ;m©-# fma&r 
ead Xoes ohllgue xoooole iâm xi lU ^  rd%te* ^though the 
«e%Xsi is  taŝ #%ia.e% seatiïm er» e%M.%er to those of H* t  s ix te . H* ?
^  4 Ü H W  4 - w m -  h # i p  I I I  S I  i  1 ^  # # # #  % m # .
$sültltatul&te Um op* poeo^eoo #o<mol& d^MLaltely b ^ t Is the trmW.'* 
tioa $Œ$s$ tobes obligée ts  the sature rogl<m$ more swaaorcsis and
eXoeely arre^ed dlâ îrâ &ô  a ^  fWrnr <̂ etlphragi%m# On page 66 
^  i  %* oQKgparod %i% Eridotrypa dtmanica s# ap*
liDĜ XTTi Borsay Folst forsatioss (47}  ̂ Dook Street 
olay (5B)* dm;btfb%3̂  preeæt is  idie Oosslmt? forssatioa (49^1) # and 
s nknoKs  etrat% is#aio horlaos^ toevoX Point etago shale (17)*
Bo. 17#
îkmz^tz^'^ ? nolXie s* sp* 
mate 11, figs# lD-11 
Z o^ jrlvsL  rasctoeof dtasaster a%̂>ro%d:3ate%y S rei* Groups of larger 
thioker mtllod eoœola ssually 5 sei# apart aa»essring fr<m center to 
eeater#
ZooQoia esbpolygonalf dlasetsr of avearage# 0*17 %an*$ esu&lly 0 
is  Z :K8s#f diaseter of larger^ O.Zl to 0*20 sm*i S or 7 Is 2 azs. seae**
m .
from of ##11# thlokf ladldth e^ml to half
th# dlasater of a^allof #ooeol#j .Im ©<mt#r of of Imr̂ e «oo^l#^
#qol9#lwt to oar gro#t#ar tdmm aoo^ial &l@motoi%$ Tremaimara# row# of 
ĝrmamle# ot̂ tsplouou# In w ^ # l h#^ #opar#tl% la^îmtod aoooolal 
llalo^ # mmll tô o® Aoonthoporoa ^rsamlar# prmmmx%
#t jimotltma of aooooial w#Xl#̂  lasoonaplow>t23 hocauao of dovolop-*
mmat of amlXer gramil##*
OtH^  ̂ aoooai# of #%lal re^cm #ad tmr l̂tloxL bond throKsh an 
#jro of 40 to ^  d̂ aree# Im o#rly matm% oll^ tly  oblique %t
porf.pî̂ fjr* Wall# to Jtaaotasr# #<mo$ thlotoaod
from of transition to the bend to the aoooctoi eonspto-*
noïNtly thloîBûned to lato ^turo rs^oaa* 9̂w$ of ^ranuloa f̂ a?‘p®adlmitor 
to tto auartoco w U  doftoad to longitudliml oootdonm of mature mono# 
too to fmar dtô n̂ragp̂  to trazusitlcm  ̂ generally aboont to outer mature 
ar̂ l«5* #©11 doftood «^tiphragras parent but not mssorous#
telal amateo 0*8*1#
%&SS* totto# *aollls# ^raooful*
BXSCHnsiĈ * the small also of tho ordtoary mo<̂ #i#» ooneplouously 
Idalokoned te ll#  to oontear of groups o f lar^o mooeoto* itell defined 
granule#, m*d abrupt bend of the mooeol# to the short ssatuxsa region are 
diagnoetlo oharaoter# of ^  ^ l l ie  n* «p# Coiî mrlaens of mol* 
lie  n* ap« s ite  H* t  aouleato n« ap#« W« t larat# n* ap#* and n# ? 
iaoert# t u  #p* are Ixioluded to the dlsouasioas of those epeolee* E* 7̂  
ulriohi t u  #p* 1» the osaly other epeotoe haidng a short mature region 
and iieiMdy dlareot #<M>ooto, but im dlstto^juicted t n m  H* 7̂  molli a by 
the lazier moarlum* tetoner ■wall®, ersaller but more d istim t aeexitha  ̂
pore®, end fewer leas eonsptouous granule® to the walls#
MR) t o e f  Fejrts {Ütodsî̂ srtsr B)«
ac&,OTm:$ m# ^ss,
Bgno^yv  ̂ ? %3̂  t l tw.WlA tR n# «p*
Z<wiw rœaoi&Of dl̂ iê eixur XO SXl̂ htXy elo%'Wd ^raups
#f Xar̂ jjr t2bX<̂ sŝ  %%XXed eooooXa S ^a» apart lâ Bua tiring fr@s% <@#5ter te  
«entorv
ZooQoia mttpolŷ OBAl t<% oSar̂ ulari ^imagtor or avors^o, 0*21 ĝs*f 
T to S îa 2 ss^% . diœetor or Xai^# 0*2B to 0*3 isst** oooaolosmllx 
Boro$  ̂ to T ia 2 oomiti% 2rw ooator or mcmtloule* SsiioXl tuWo 
wmlXy ooeinaod to  mcmtim&loa* %X1# mî do^tely thlolr,- ^aopl<n^ously 
tâîioSsaod in ocaator or groups or lai^o aooeola* l̂ odiam Wad ocî upled 
1̂  oXoeoXy an%3̂ #d tramawrso ro%̂  of grmmlos* AowtÆmpores granular 
#nd sssaXXf: prosaut a t junotiona of soooolal \mlla*
%liquo Jtoooolft oT a%Xal ŝ oaia l^ en d  tlirokigh an are or ^  to 4£> 
dogroea in  early mature rogl<mjr oblique to «uriaao at perl#m%y* îaXla 
ooarsoly orenulated in  a%ial aone* gradually ttiabcn in abort trmssl*̂  
tlon* oon&plotn»isly and oooaalonally irregularly tiiiol̂ aned. after bond 
into ]^ture aone* WLm^hrskom present froia tâ io  transi-̂ JKi tharou  ̂
entire nature region^ T or 8 in  eaoh aooeoiuB%y approxlratoly one tube 
dlassetor apart* l̂ ssall* atroj^ly curved oyotlpUra îJs oooaalmmlly 
presort in mmture region# usually larger resegibllng curved tü î̂iragnm# 
Aadal ratio 0#T$1*
ZMEl# latln* g^ltlj, zsEuay* and tatxilata^ Ücored*
DI2CUS2%aZ$ Itio long saature region* maacrous and regularly 
arranged diaplira^:^* large aystiphra^pm * end well developed granules
m .
#r@ of .Qpsolo®» Zt dlTfoam frcm |U ^
amoepa ia» ep* la. po»s<̂ l̂â  ssoro dlietphreŝ '̂ , t̂ ixsacr 'imlXe,.
larî # oygtlpSirâ ^̂  %nd traimiyorso rmm of tjrtasfulos la 
â oticaas of mils* Tb© aû aroua dl&phrŝ pas* lo% imtare &oae, sad 
mlaost ofsn̂ d-oto of #troa$ly ourvod «ĝ tïlpîîrâ  ̂ dxffoa?̂ -
«Estlote H* Î mtltltabula1ï& frcca IZ* t ©îmim m# ep* II* t 
la a<mp%rW Ĵ . j? a* sp* oa 87.
mim i m ^ n t  forssatioa (4S-i)*
EÔ ZXPS» m* 8.
EoBotr̂ p̂m t atmem a# op̂
Plato X2̂  n^ * n -ia  
r&sooof dl̂ saster S iso 7 rsaa*
Zooeo^ to olxmg&to oval| dlezaB-tor- 0,14 to 0,21 mn»i
«soasloaaoll̂  0,25 8 or 0 ia 2 Hells mo&sratoly idilak, r̂ea>*
ular, Aoaatho^ros gr^auXar, proKilmstit, ami aiss^roosg diatlaot nodes 
at jœotioas of too ^ la l %alls cm ou f̂aoo of sowrits^
Zoooola Isœstd ^mdoally porlpî ry from the a%lal region j
otĤ ao la outer zmtnre region, Halls or«asuXated ia mxlal sono» gmd- 
t®all;f tl̂ lolsesEL in slîort irregularly and oocasimially iater-̂
aitWatly thlolaaied In long mature seme, Gone rally two dlâ gdimgiaa. la 
traositloai «sad or iŝ o m̂ore oooaeloimlly preseat Sn younger rsature 
sane, ^ystl^irsg^ eactrezaely atuadaat throughout mature region̂  usually 
gtsftlX# and strongly ourwd* ooeaslcamlly large and Irregularly
ourvod,
EAlXt l&tla, Bû ssâ - descritlag the ertraordlaary derelop-*
seeit O-f oystlphragas.
SESÜHSSIOS's e^tlphrai^^3# ®1X1 sopâ ne-'fee
Z« ? #%is3& frm a  a.11 ^ th e r  s p e a le s  Othear o l s t l m t s l w
faat%ire$ a m  tâb» % o %  smttire dla^ïra^mg wlÆaîi aro uaasaXXST
aonflz^W  t o  tjram & ltlcm * amd ^grom ism it ^raam laz» a<^mthopora@  « In  
t ± #  d l a a u a s l o #  o f  E *  ?  E s i x t a  m # a p »  d l f f a r r o o o a  b o t e e ^  i t  a n d -  H*. Î  
gmgm am Zlatod#
FC^âTÎCiî â^t> Î ĈlAjLITT# Stratiurapbia h or^ scfsx  tiaaSsaosm, (yzamX 
Faint ets^a T* almZa (17)*
mannm# 2as.
IWaotrypa ulrlc>:A n* sp*
P la t a  IX* n ^ s *  ^ 0  
^ o a ri% 3 &  m n o s a j  d l o m s t e r  5  t o  6  l a s *  O y o tz p a  o f  X a n ^ o T '*  t h l o b ^ L r  
a m lX o d  ^ o o o i a  S  t o  4  ^ssa* a ^ ^ t r t  s o a s u i ' i ^  f r o e a  o e a a t o j r  t o  o o n t e r #  o f f c tm  
aaised into mcaatloulea*
Sooeola «RïhpoXŷ mmX# dtcssotor of awrago* 0.21 3ess*j 7 In 2 jsis* % 
diamaWy of large* 0#3 mw Peer ggsMtl l  tubes preaent* %%lXs mskWrntoly 
tbiolĉ  mdlan part oroaaed tgr trasswrae rcâne of granule®» Aoanthoporos 
granular; #maH$ presesit at ;̂ uaatione of sooecsial imXlm*
Zooooia obXi^uo a%lal logloa In to  early ïsatur© *onof besrt
tJxrougb an are of 50 to ^  dogrooa; nearly direot in Xai^ zaature rog-*̂  
ion* Walls erenuXated i n  Sxsaature sono* gradually thloîsen froîs begin-* 
ning of transition to bond i n  tubes | tbloîc* crmmlar* W t  clearly 
letMlnated* in rsaturo sono* Two or throe diapliragpo In  transition* 
usually abeont in late ^ture sone* Srmll tlilok tlphra(p%® and largo* 
thin* irregularly ourved oystlpln'ag^ moderately mnacrous In zmturo 
repeal*
82*
AxifiX ^ t lo  0*75:1*
EiUSIî* Im S* O* rirlo^* mitîmr of Ilasykstr̂ *̂
MSCnJSSlOll» g* T tXriLc>X n* sp* 1# otie o f flvo spool## hairlŝ g
ft sbort m.tur^ rof̂ lon so^olm «fDjnsptXjr izt t3io ear3^
z8GLtü3% jsagm* %t has WoOr ocsÊ setred ? #miloa.ta n* #p**
iBcorta 3̂ * #p%* IX» T_ %#%».%# aw #p»* end B» T zK^Ulp m* »p* in the 
dlaousslons of #%oee epooies* ^  ^  tdLrlohl 1# oharBtoterlsol zmaiXy 
dlreot soooola la  m&turo relatively t^tlanor ’̂ H o thtm the
Ot^r four spool##* ead s5ssn.il "bat distixsot ^raaulsr #o#nthap#r es *
AUD î*DCLâXîXf7 » Ommhmm fore^tloa {15—1} » .
m ^ y r r m -  asîd mo#» ib-6 axui ii8*
BAfcssmsxxm :̂ tarioh* mm
OnnEETO XJUX̂ CÊ'ÎS : 2̂o#rl%jgm usimlly ranome
Wt wrylng tlsla psiraalilo to h lfo ilat#
froal «ad lacXudliî̂  a ll tho different ’̂ ’pes of rmss.lvo 
grosrths» Soooola wltâi thloh %ails In the imturo rî looa 
ifcere t̂ %oy appoar to h© fused leaving tîio lalddle ftrea 
ol oarer than the ocÎ̂ ôbj dlaphmgîr-& froqueotly aident
p reset SG^times straight Wt ofttm o^ttr&Ily per­
forated» Aesatl̂ sporos sad nosoporés '^suaily present* 
tâis fozT^r oftmi greatly dovolopod»*
âsQF ss^ le s  belsasgtog to throe dooorihod and throe nets- geaom 
of the X^tostceîsllidao are desorihod free, tho Dovonlan of lliolilgcm» 
Wl'Wi t]%e ^oeptlcm of Hoolerm *md tlie resr genus Cell gxosntl^opora the 
spsoles 'belofiog to St̂ r&opora or a llied  genera* Erldotrypa "sdiloh 1ms 
always heen referred to the BatestoBaellidae* is  inoluded ’̂ ith the 
Esterstcypidæ ta^muso it s  speolos grade Into X^ptotrypslla and 
beoauso thsy possess iyploal heteretz^'pid m il structure*
^Rm 5* Bossier# tfm  Persalan Bryoaoa of Tlnor* PalScntologio von 
ficsor* lief# Hd* aü%» 2Ô* ŵttgarE*"'Y02̂ * p# 54»
%
WJ^SSW^IS t  ZosLr-tvem uaïuaXly oa«mô.loîmll̂  Is^
oT oA th s^ m  t̂XXs- g>fWa XiTeĉ ularXy -thiô eâ ed* buis %wre
tislTora tlmm those @r Stî mtolXa» Sttmopore» or roXetod goBorai thlok 
grwuXfty iïi tho læWro *0230. hoXXosf* roouarirod spinos
4»1.T?tler to those of* Stemoporella. Bat̂ olor, X0S6̂  (pô o ]0])# line 
sooocl&l «oUs ia  Eîature ssoæ* Die^hr&g  ̂ present ttôtmlly mot maaer- 
eus ia  lem̂ iTO arê ion of* ooooole* Moeoporos snaaorous $ die,ph.i*agfas 
Mldc^ bboor$^ im Aommthopore# ^omorally lor^e «md mtsaorcafusj
denpelopod ot remtos im %mll@ of* zooeoia. amd asseopores*
ÜüSIOTZTB» 1 ^ 0  r o o jBax̂ °'lu 3  t y p l o u s  n *  © p*
K̂ âS» oy # mmll̂  m iû  /«y/^jrvf^jos^ * hoô *
UXGCT̂DSÏCSJ* Ŝ îJjs io  olosely a llied  w%d posoibiy arsoostral
to Stoaoporolla I^issler* ISSÔ  from the hisslsslpplim * Both î ĉæra 
have mtsaeroxm omsll e^mcsf projeotims the im lls into tho zoo^lal
oavities^ diaphreg%  ̂ are proŝ &t* tîaoo^h æ\m lly t m t  la
nuab^* la  ^orooanpyIms # Tlie dia^mo&is of St^opot^lla states that 
the gemme is  lik e Btoaoi^ra except that epirtes ropXaoe tte  diapîtrag^ 
«ad tdîo 'm&l l s are î^ro uniforsaly thichamed ssxd îïowr headed* làeoo* 
pores are ahs<mt im Stceiopora» and few i f  asy are present ixi tlie 
goeaotyp© of Stsmoporella* Therefore# the prosotioo of mmmrous saoso— 
pores is  orooaE^ l̂ue is  amotî r gemorio dlstlaotiaa* îTtis«>rous 
smell grazroles are prom it is  the %alls of epeoles of lilorooaripylua^ 
Wt are not soatismed i s  tho feaoriptios or shoKs la  tlio figuras of 
Stesoporelia roagiia êrl B&ooler# 1DSC-# typo of tdio gcmis * and ©oostîio- 
pores are prosest only a t tlv&  Jtmotdoss of the soocciaX 'smlls Instead 
of being deroXopod hasdmzardly around tlw zooooia and «snong tb.o saeco-*
te %* ep#
teAis© 13* rigs# 1-2 
Z œ ^ x m . AKttea^el remow# jBhert (HameWr 2»S l<3m$
^̂ $Ba0t©r# 0 3@£3Ê InaoR©plgw&& ar lai%w %œeol& ooô wsloaa&lly
pr9& G ^S^ ĵ &w^T  ̂eWmeit©d*
3oo^la ©îâbpol̂ î uftl t% ïMmrljr olresül&ri -sfalled mcK>©oi& emd
m»80 r̂em dlstlz^otly wg%CLeur$ HameWr ©f average $oœ©l& 0»1T ;
^as&ter cjp lewr̂ ai* 0*21 ma## ta ^  Jba Z am* Mawpore# lasiguXsur oî  
a%b#Mŝ %l#ür% ’«rtalÆe Im js%£g% m?sï%̂ e diameter m^rosc&^tely oïia—baXr 
tbat or moooolm# AoantboporM %oll defined f aaodor&te lu ©l#OjK 2 or 3 
to * agooeoloa# W#^o tMaw Orowlo# ssaoll* î fôonaplotatnso*
Zoooolm bôod gradkmll̂  t n m  laamiïuro to sature r^ lonf direct 
moor perl^^jy» WgHs ollgb lly  ond miliTowl̂  tlildkŝ aod la  aaataro r^lmw  
Oæ or teo dl4î &ro[;̂ ss la  oXdoot part of matairo a<mo* cao oftoa pres<mt 
la gaodtal mataro ro^oa^ t̂ oually tæeo moar porlpWry*
AxSmX ratio ahort dlmaoter 0*3*1*
Eâ^r Imtia* mastlat^a* a%ular# dooorlbing tihia-eallod aagular 
soooola mxd sŝ ôporos*
ÏUSOUSSltM* TWa wall a* aaguXar aweola* oad Xar̂ o angular 
?90o<̂ K>roa aro dlasaoatlo o f tXJto spaolea* Diaphragm aro moro aumeroua 
la  ̂  aagiularig a* »p* ttaa la  otWr epeoloo of the gcaus ooeoopt 
âÔ tltabulatuB a* op# jÜLtl&ougb g* t^ploaa m« ap* baa mo&orately 
%la a%lla* t t  differ» from g* «np îlarla la  havla  ̂ l«u%or aoaathoporea* 
ataallor v tg t^ o p o re a , t o m t r  diaphragme* aad more oomepioaeu» grmaulee* 
F03%&TI(%I âiHD LCCJMIfy* Ommbaïf fonaatdmi (urabam 14)*
ECaWCTTSi ro* 111^15*
95#
m & w  x S s riG^. 5-s 
Zoftrli;̂  «Tf̂ a?a£pe dlms&Wr S ss3#. ÀXX goo^la %ppr<^iimtely
ef B̂30 ^omitWpores <lev%lopod̂  s'urfsĝ o hXrmx't&
eppewwaâ *
ZiK̂ l̂a l̂rs5uX&r* or oaoe,al<m l̂y 3jrifX̂ ïot«2̂ 1 (2±w t̂er 0#1T
to Q«2 0 to 9 isa 0 ï̂ a» M ô̂pore# TâLrl̂ ole iït slso, ^oaier^ly
figasXXf 5 to 5 &ro%aW &oo#oli;sa$ mpprc%dL:nsLtol̂  t^oe «to as
stooooîa* âXXs modw t̂eZy tljJjokj '̂ xltb oft^si o<̂ ual to ono-Wiir 
£Oo^îlal ^lagiwters» l^nuto grsomlos* og%%splo%otJws Ijs »oo^
tlosîs» Aoatii^&oporoo equal «oooolfe In rnsî̂ berv
ZcK̂ oola 4l3?©ct la îâatur© %%ls oeoaslozmlly lrre|^larly
tlilckmifid, grsaaular» %aally 1 tit&pbr&Qo. ia tr&aeltloaa
beismoa Izmaatw# w&4 smtuiro s^onos mid X la t^odlaa imturo ro^loa or" 
mtoh soooçluso#
Asial ratio 0*5 tl llttXo moro*
ItUns» latla* cranost3Q̂  fu ll o f p̂raaulcs*.
iSLSCufSXGSï Th& diotiaotls^ eharaotoî̂  of this opeoioo are 
tltiok *Ba0Llle., oosmplouoa# r̂rartuloŝ  strcmg oxmll aoaatiusporo®, ead 
relatiwly fosr dlê lirê ô* It differ® f̂ ors. 2£w travoTOeasla a* sp»#
0310thor thloio-%WJLod sposlos^ la  Smvlû  iimre regularly owl aooeola* 
fewer aoaatltoporoo# more ocoiopiououeiy r̂tmul&r aad tîiiojcor wall®* 
la else oad olmpe of sooeola sad tSiiokaooe of %all3 % owtit® n# op# 
reoeokble# graaosua a# ®p## but ^  ovatuo hao o ©loaller flotteæd 
soarluaEV «xtres3oly asjlauto ^eeoporee^ ëmall aoaathoporea and minutely 
granalar mill®, ^  ssultltabulatua a# sp# has thiok end ooiisplouously 
eremul&r %alle# Wt differ® €ro^n granoeus a* op* in poaaoeolac
^eiro thl€̂ 3sziis& %!%»* «nd m ille r  mommtbo-̂
^ïS^Hàlî̂  àMl> U ^X & LX TÏt Siaoktl̂ rmphdo l̂ rÊjea# taakamasif 03?ktoX 
et&ge ?# :̂ mle (#-̂ 1)* «tssd &bad̂  (X7}«
BOLOtSrPS* 0̂* 229.
Q̂jWÿç̂ B̂ asrX̂  gdmttaaa ia# sp^
F3̂ t̂  12, ©«ID
ZtmrXxBSL ro£K»a«f dl%a0-t$%r 1*4 lam. or loM*
Zoĝ olm o^»l$ dl&KOter 0*14 to 0*2 $ to T Im 2 mm.
^roo iMUqr 1# mjjKO, usually w m X l$  dlesneter oise—̂ourtSi to ô o«haX£' 
tfest of sooeolaf ïitaaorotso, tu t mot o<«apletely Isolat^m^ moosola*
^blXIs asodtfratoly thlo^ ^am^opores %p@ll doflmod, oqual la also to 
m m lX  EioBoporos j $w%mlly assoalated ïfitli mosoporos ixistoad of sooeolal 
#]̂ %ro%±2aatoly aa numerous as mosoporos#
Zoooolm 0UT90 ;̂oa&tly from aslal region W poripSiOïyj dlreet Im 
outor eaturo rô oso* Dlaphrâ m̂:̂  few; 1 ooeaslomRlly present in mature 
reî lcm of juxæolm and In ssasĉ oros*
Axial ratio 0*2«1*
latin , «imitas* small*
DISOUESIGB* rdnutus n* ap* diffors from a ll other apooioa of 
Mloroaampylua In posaeaaing a small sooriUÊ  infra^mrt dlaqphracmg, 
and aoanthoporoa asaooiatod with tlie moaoporaa 1mst^d of both mssô  
pores and soooola*
£Ui> lOCLALlflt Alpmm limes tons (4D«8 of Z* Ü* Case) * 
miOTXTBt ]go* 270*
97»
m# «|>»
juXgs» @w*7 
dlmmetef 6 3̂ ^
%oo#al& @r rwrtd; &v#r&̂ e 0»XS %@ 0»XS msŵ
%R,$ 0 to 9 Z  m a^ Mewpores m̂ mbXo iR #lme» gemofaHy ns«Xl$
maasroWf %eœa3Xy 5 or 6 t%t â%y X or 2 oooœl&tod ’̂ tîi
%@oeolTaa$ aamgey Xmol&te WoXl̂  @̂dLor%Wly tîxiok,
g%%œl@o wolX ^̂omXoped» Aa&Rt̂ ô re# ĵ stXXÿ tmo or t3ire# â eor 
sfluĉ iso or X n %R%X# of" ss&ooporoo mirzxmodtaŝ  osKSwaltem*
Zoc^ qSa  Wal grmbiall̂  j5r<m mdloX to K̂türe rê lozi# 1I&11» Imter- 
jsittMmtly thioXonod̂  owaplowua]̂  ŷ̂ gmXor Im matmre xosxo» Diapkrê ĝ  
ooualXy o#o dlamtor â urt from lato ImBAtoro ro&loaa
to porlĵ ioTyj 41»trHa$ïtdo3i aooaslmmX̂  Irregular» Few «Ĵ Laî iraĝ  
in miwoporeo»
tatln^ im ltl^ latn̂ p and tabula too* flaorod# 
lEIBd̂SXOSa :ouXtjL tabula tu» n# ep# dlffsra fr«̂  all other
epeoloa la pooæoaiẑ  ocmaplououoly lateaæilttssÜ̂ r l̂ lol̂ ned %alla 
end auEtoroim̂  diapâiraŝ im In the zmture r^^lon»
F̂ Ẑ iUZẐ  LOCî irXï Oeaoha*̂  foremtlen, (Orabau 14)*
Ed.02TPS« Mom 118-3
Mlemô gylag ormtua a* op*
Plato 13* Age# U-12 
Zoarlw flattened ressaaoi abort dl&aetar 1*0 maa#* l<mg diameter 
2 sasw
2o90ola oral I «Kvorâ e leagtb 0*17 asm»* -sfidth 0»13 raa»̂  8 to 13 
la  Z 133* M^wpore# Wnuta* usxsaHy  ̂ around aoœolum» WalXs ^de*
to mar# mwh'èi&ir #oo@olal g%%zmlar#
m m 2 X $  throe ar fauar aseaeletod lalth tooealgm 8%%%̂
1z«4 gr«uhæ&lly fr@m itsla l to matoro I^rwt %n
m&tor# Walla aCbamptly tolo^snad ma%f periphery» or to»
dlapSin^^ 1# towmslttoa as&d maturo roglcaw 
Axial vary laarrow#
XaLtlrt̂  owto*^ oval^ ^oaorlWb^ tto oto#o of the aooaola* 
lES^ïî^EfK^# fhls apoolea ^Iff^ra froa other of l^Lorooamg^lua lu 
pofiMoatos #alfomly msall iacssopores, a#& adLm%toly ̂ remilar '^alXa ̂ tloh 
4o mot oomtato atrsmg graail^ oharaetoriôtlo of the gemia# Aoaas-̂  
thoporee are amüLl 1-rv too other a^^le# toth posaeaetlz^ lar^r aooeela 
« 4  ^&attaotly gramilar toU et M* a^ctfLar^ m* ep*  ̂ to  's^oh the 
aoo4^1a are thtos>«mlloâ« amd meeg^orea large# amd ^  smtXtl««
tabulatae m# ap»* to  ishtoh dlaghra^e are m̂ aaercme amd w ile  toter^ 
alttoitly thickened#
FOæAlIC  ̂AHD Î OAUTT* Gonehô r formatl<«a (43-1}, asd douhtftally 
(GraWm 14}*
m s j y r t m n  m» $4$*
to eroEMsm̂ lme tentaie m* sp*
FXate IŜ  jÊ ge* 13-14 
Z<mrlm& toeruettog# maxtouBi thtokmoee 1*3 mew 
ZooGOto rmmd# diametor 0«14 to 0*17* oooaelomally 0*25 mm*#
B to 9 to 2 BEw IWroporee email* eutoireular# numox̂ eua* meoelly 
T or Ô arommd «md oftem otaaplotely leol&ttos eooeolmm# arrested to  
etogle eerlee* While t)%to# granmlee ecmaplououe to tamgemtlal e^tlom*
90,
tx> w  ^msx tWb of
K@#opOf#̂ i vm m X t^ f X ^  ooog^lmml^ 3 oj* 4« e&éh
mo@@@jüL «aâ rmoopor##»
b̂assatixro for # %lttl# leo^ l$mgt3î, %#
41«̂ 3rtt|̂  proamit fbx ^msh soooaixĜ  juet Wfor# m il» tWLoWn to fom 
B&ts&ro môæ*
3̂ âHSt lÆtla# tesm iM ^  thâj&m
DIOCÎ SIC#* ^  twTcd̂ A m* »p» la tW wly tocRm 
#% i»@ruotl% aâNsrlim, %a mea^^reo *re aær# us^fom im alao 
*h#̂ pe, aaore maaero^ «aadl rĉ WL&rly 41»trlWtedL b̂am to ot̂ ear àpeolo#, 
%# imUa of ̂  39t, 9pm mro om̂ mreâ o to thlokme» «ad grwaas-*
Wt g# tos mm toorustla^ foror dtopthrmî ^̂
«md mmô hoporo# mmd maeoporo# # f moro osifom  #1%  ̂ olmpô  oæ̂  
dlotardWtlom,
AmD 130AIÆTt$ Pottor Ema& fonŝ td-œ (mj3tdô aseo $) » 
to^tful3^ frgm miknmm otrmldLGrĝ Wa i^rtow* Gr&vel Be*tot oto ô 
«toXo {0^} mmd GoaoBmw foramtdom (Ormbmt 14),
Ifo, 4SS,
M.orooĉ q̂%̂%a trm^r^nslo m#= op,
Ptoto 13# ftga. e-lô 
toarltm reæ̂ xÿoĵ  mwra^o âXosssxst&r S ma#
foooolm. omX ta ro%md% oftoa Irrogular# to% dlasaotor 0#14 te 
0«X7 ma#.«. m&ort dlmaetor 0#XX to 0#15 letŝ i 0 ta 0 to 2 am#- memmttrtog 
loniÿltodlrgfcllg» Beooporoa OExollf «top® irro,;pilmrf wmmlly 3 or 4 
mrowad oaoK sooMlwf jsowr Isolmte moooolm# Wollo jssodoratoly «ddê
fmlrly well dovolopod but lo#o ooxuspiauouo them to «ma® ottor
loa.
Àoanthopores well &1&6 mAlar&t# W %&rge$
3 or 4 SAOOoled̂ od %ooeoltB& ortd ounnottiiedtê  issooopor̂ *
Zoooolm bmid alarup l̂y Ŵ aeoon #%!&% @&ture re^loas# dlreô k 
aost of i^turo aosaê  trails umlformly thlWemwd̂  grsïu^ar»
Ĉtto dlag^ira^ asm lly proaost la  late Ijma&tur# acme or n̂Ksaalidtcm̂  
one la  omrly zmtar# r^ ioaj m ad oooMl<mally one æor p#rl%̂ ï@ry*
Axial ratio %rloa beia^an OmZtX ead 0#3@1#
Sstos frosa -Wio ^mforse re t̂ea of Mtefaî aa»
The d latiaotlw  o^&z^tera of ̂  trsvorBszia Ig a* op#, 
are lrr®s?tïlar of acK>oola œd ^soporee# few and
î*c^e»tôly ismmrotw» ^ X X  deflaod eoaotboporoa# ’Sio aj^lea 1» goes- 
pared adldi & grmmtme tm pê o 95. g#- tsrplo%m $w op* la «isdler to
^  trR r̂%emalâ  but î ae aimraî o alae o f aoooola ted ##oo]^ree 1# 
larger* %eat̂ oro# ore more Aô roua* &ad r̂aŝ uXea &ro more prsmissoaxt 
to ælXa«
FOmiTIcm ICOiyUfrTf Gmwĥ  ^rsmtite (ambte 14)̂
ted daWytfully from ut̂ xs&mx atretl̂ r^^ihla horlMo* Or&val Bslmt 
Otago t̂  aWlo (&•!)*
^ :^ jO T fm t Ho, xcG,
l̂ oreomyylua typleua m# op«
Plato flga* 15-18$ plate 14» fl^ *  1**2
Zoarliaa rm 3tm e$ avomgo dimaeter 4 iîïwpe of laz%;er aoooaio
abotet*
foooola. irresularSy round or oml$ «wMgo diameter 0*17 mm*» 
oooaalteftXly 0*21 asa*t 7 to las 2 aaa* ^©opores wri&blo las shape 
oiad slao» dlamoter ordinarily lose than half tliat of aooeoiaf uasially
101#
B&der&t̂ y v U ^  Oî amtlw 0cmspla%3mm Im temgwtâ&l ^eatlana# 
A(W&t3iopa3Paa laf^ g #oll4 &t «uï̂ ^^ef os^m&laiWly
#@a W t&LTB# masoGlataê  m am s^^^âln^  isscepor^ai Ir*
Tegalftrl̂ r mrrmâ eà̂  s» t #cmfime& W of %mmai#üL imll##
&)08Gi& \^&xiâ #aros&  ̂&ra of 90 from omitf&l
mdml r^ion smtsire momo# g»orp̂ k̂ lo%l&$f to o u r f t Ww %h  3^ot
Of Botsr# rts^oo* 1R%11* of IsEmttiro rc^om thlokma, gm4i^ll^
te teKxmltloB# amturo imllo grossuterĵ  t&loteee#
Irr^^ulor# Otæo oar too âtephn^^^ te  trmmltloo$ %wo&ll̂  Z  tlUte osw  
te l&tor amtero mow throo or mogro tube €ULBwtoro o^rt^ obomit te. 
porl]̂ ]or&l momo# Pmf %gteoÎ  oî aood 4tephragw te  wso^rom# te  
sfstero re^tea m ^tXL eojm^ ô L̂ws fro% tw  ooll# o f Wt&
moo^te m tâ. woo^roo teto tW ooTltlea of tehom#
.tetel ratte
W ^ t  tette# l̂ yploag# t̂ *po of # #
Fommzim %JX^ÆLÎTJC  ̂ teismtlmi (49-1) m&d doubtful­
ly  (Groteu 14} #
IS«Et« StŜ OKJHESXl Baoolor  ̂ 193$
$toKoporolIa teoelor# X93$« ôur# '̂ Btshtegton Aood# Bol*# vol# 2$# 
p* lo7#
02KKB29 SÎ 2SÔSISt "I4te st^aoporg I-ooadalo, 
1344# oaw tte t temtead of dtephroc;^ zumaroum epteo# 
projoot froEL the aollo teto tho soœ olal oavlty# and tho 
beiuiod otruotero of tte  walte i» uoarîy obooXete# 8tew - 
pbra^w Simro# 1912# te# #oml-dtep2ur#05&# projootte^~ïrœâ 
oto#$3# of the m ill «aaly #W te# regularly teodod -m X k  
otruoture#^
CQSOÎTOSt roEdLattĝ rt Baoolor# 1936#
^ i& t&  S-4
Zo&rliaa Ijnr̂ jgulmrly rmao»e$ dlmewter 1$
grawp# ef l&r  ̂jKH>«ctia
Zôo$el& pô ômüLĵ  Buî̂ Xŷ ôaaal ija #eotX<m$
0*25 to 0̂ 28 »%,$ S or 9 Im 2 tubeo oĉ nslosi&Xljr
%llm maodorK̂ q̂r tW.oêc$ oô XoWXy Aamiî pore# of mo<]̂
«rato olsft| solid %% *̂ rfaooj| ^swlly 3 or € %& ^motioiia of -m lX»  
of TÔ yiiiza»
toooola 1)@%d sr&d%mll;y frees mxXs to lo^  rŝ ieaxj diroot la
îaaturo toao# Wollo feî aisdl̂  leesismtod# oft@a Irregularly thiolmnod*.
dafiaodf •mxê&rwiteX^' tâilok|. mmmrsus# four in
«arl̂  «sftturo ro^% and Wo w %a?ro in ymaô r port of Wbosi genoral 
mono or leas Izreg l̂&r  ̂csso tube dim eter aperW Mlm:to 
bollotr sjdnos prô eot from a&ooooiel %elle In metuns 
!&&ken trom  Wo Î e%mlea period»
DISCOS>SX£l̂ « 2&la sp ecie  Is doubtfully referred to  Btenoporolla 
beocuseo it  hea. dlaphrm̂ se w «#11 m splnee Im tW zmtur# rer;;ion* 
fhle forsa Is #$^p#rwtly Izttemsediat# be Wow Steaonorolla «aad Stenopore* 
&3#ev#r# the m il etruoture 1# entirely different from tîmt usumlly 
found ia- Btemopora tmd more like that of êroomnpylue a# êa* iwcoopt 
Wat it  is i^ frily  liosdseted Instead of granular# !Qi# epoelsnen does 
not exhibit We doHc ^Tlsimml line beWmm £oo<̂ $lal m ils flared 
in Stegaaporella reaatlncerl B%mal#r̂  1930̂  but reoc^lee tho «genotype 
in bavins fosr i f  any SBesoporeê  tdm smao else of tooooia, and similar 
dlstributixai struotur# of aomnthopores# The preemm* of mŝ rous
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^  t  éergmiefi &* s|w farom rfle^cçôrl
mmmficm m n  tooMztr# Beix w%i# (m ).
Gmaïm S*j2X'j?CS«. IrfK̂ Ŝssl©,# %&â4 
0tgasgpi»rg|. ZB&&# Tolo*asla l̂ Xsaïas-̂  Â pmoüaiẑ  p* 161»
5tGZK̂ r̂& 184s ̂  5 "kr%eleok4* & BeNSôrlp̂ i»! 0̂  ̂Soutli
p*
gtœioporm Î awdaLW# 1845# ^#ol* nreüL 1*
' p T ^ #
Stcm p̂or» 1850# D̂aæô î xmpîi l*0ïsa* .Fo«&a* feQXfiaa<d# p» 28*
S-totoporaL l̂ 0<3fF# 1852# Brlt* Bal* Fo®-».*#- p* 24*
Btawporak Slĉ amXd# 1803# Ba&slĉ aL# %1* X# p* 4X4*
Btenopora. ^Xl&r# 1874# Q%w* Jour* 8oX«# toX* 1# p* 588*
â̂ teî&Bora 1875# Tsrîw d* k*. Klj*# 8t» %torubuz%# «er*
10# p# 180*
8Wsopor& ni0lïolsaz3# 1870# PUl* lüab* Oorol̂ * p* 188#
StcaopQjm MlcêïDlmoa «ad mt^rldc## Jr*# 1870* Jam* %g* ^ t*  Hat#*
«er* S# vol* 4*. p* 255*
Stgaaopora lFlokOlgr<m* 1881# Oema ĉmtloullpoz%.* p* 81#*84*
8^£igpomJClrlo3a# 1883# Jour* Ciuoiremtl Boa* Hat* IHat*# iml* 5# 
p# 154*
Steaaoparu «md Eldmrldgo# Jr#* 1888# lim* k̂g* Ŝ at* Elet##
a«r* 5# w l* 17# p# 173-187*
Stqaopom ^aagou «ad W«at$«l# 1888# Bal* lîjdloa# Sor* 13# p* 075# 885#
Stcmo^m Foorst̂ # 1887# Bull* Sol* I*b* X̂ sulsosa Bzdv*# vol* 2# p* 85*
Stonopoay î Hlor# 1880# Bortîi Aptôrlomx Gool# Bal*# p* ^3#
Stqnoportt tOrloh* 1890# Geol* Surv* llllaola# vol* 8# p* 375# 436*
DtWrldg## Jr*# 1891# l&am* Goal* Surv* South Walee# Pal*# 
ao* 5# p* 47*
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Bteaoî̂ m VXrXsi^M «̂z±3>* %1*.# p* 1D5»
Stets&porsi IBS?* Fôurt@̂ otl& Âsrnm B'Wt# #@w
& r k  for tho ywkr X0S4* o* W B »
Basslor^ 1B30* &all* 1?B# U* Ŝ  Oeol*^ Siaw»#
*"**"*"**~ 40B*
Btoaopom l̂ e* 1#12* Geol# Burv# Ore&t Brltatia* vel* 1* p* X4S*-lSÔ
Bt^nopom IHrïmh# 1S13# Te^%. %1** ËâLat^œa w l *  1*
5i*mop@]r% %s*#4Mk de Be^c^* 10^* Boo# 11^3U Bel# wl# 60#
P#' 3^2#
St<mopo3%̂ Baeeler* X02S* Bel# ^:ser# ̂ cdL# IB# p# 64# BS^SO#
TüWllallM# ̂ egged&Xe# 1044# 6tiH* B#e» G^l# Fmmew# e w *  2# w l #  1#
" ĵ ' 4AV*
fubdle^d^ Lcmmdale# 1840# Oeel# Hueele nssâ Dr&l ISdmtatoi*
' wi*' 1# p# ^ 1 #  ^1#
mÊ ED miûHOBXS» »Ze&ri& remeee# meb̂ loWte#
« A # l w #  froa&deeomit# lemdümr er perwltle# Surfæe #ve% or 
islt^ Moul&ft œ d  Zoeeelm-^mll» %mmlly periodic*
eally i±ileke5@d te  'Ute metmr» reglw# Wt o f tmte
f o m  t^ckzwm## 4^mtab<^wrem ]^pe&e&t* ^M*opore* el^seot* W t  
m 0€»U «EseUer ttea the te preeent &t
the juaetd.aa*Hm^les of #:K)@ete* Tebutee eeæ^lete#
sœree t e  miaaereue#^^^
t̂ EOfTPEâ Sl^iopôra tauRsenl te l<SEK*d«üLe* 1844#
Bmmm Devoailwi op^lee are here referred te SteaRopera* S* eoeipreem 
m# ep## ̂  plate# js# ep*# ̂  t6aauteaa*elte m* ap#* amd ̂  villesa a#- epm 
are prcdmhly ptdïd.ti'se fer^ Wt peeaeea «effleleatly tsell developed 
gemgrte eheraeter# te «uppert t W  Ideatlfteatieaa# îte e^ier three 
JL*  ̂gnmoea a# ep## 8# ? mmoa a# ep*# ead S# ? prtedfercds a# ep# 
poseeea ewtete peedlterltleê ef telX atroetere iditeh nate their te^ 
olaelm te Btenopora doid^tful# T h ^  de mot resesrible ^ÿpteal Devemtem
46q̂  W# tees J?ho British CerWniferooe Trepoetogsete# Oeol» Bttrv# Grtet 
Britain# ES*# ï«îiaeotttoloi:;y# vol# iV 181B# p* 143^148#
X05.
speriOT Im thl# #r fX#w»e Cw%omir#row%
ioEkd PSBTŝ an $ saar ^  they & hœô ŝiecms n̂hlah earn
te eoml&red tte mt^mxm ef # me* êem»# As It Is AmsdhriMhte te 
^teW^lsh mmf gemsrt for s&oh of three epeoles tmtlX mmr# s^terlsX Is  
studied̂  ̂  7 grmioso ju- sp*# ^  f ŝcaass m* a#*» sad ##. pi^Wlfor^s 
m* sp# are ^tssorlted #e dwCK̂gtfüX ag^aters of $temopors*
Btemmxyra îK»*imre#se m* #m#
m « i flfriir mu M ^ p — » . ^
Plate X é , figs*' 5 ^  
tesjdLna fXett^md rs^asej lo ^  dlftiaster lO 3asw# short dim eter 
$ BE# o f Xsrgsr mgKksote preset#
&x%eola poXyg<ami or sulapolygonsli dlmaster of ordismjy soœote 
0#21 te 0#ESf  ̂ te T te S dtessster of terger soosote 0*35 to 0*4
imm*$ ^  te ^  te & mss#-- ootestteg from owtwr of gremp# Bsaopores fee# 
Êklls of or#tesry scx^ote thtef of ^mtped tergor soooola slightly 
thteker^ Jammthopores grmmlsr$ arraogod te  oroWml oerlosf tergw  
end more dtetdmst a t ^motloms of #o<^ote ttem els#atere#
Soooote ourvo gemtly fM s mztel regtem te porlj^eiyi obll^oe# 
teUs thte* tetermlttg^tly thloksmsd at eteo tetervels te axial reglomĵ  
t^ete^ysd sossss sH^tXy strongsr and more frequsmt as soi^oia approaoH 
«erfftse# 1%Hs graaular te  peripteral sons# Dtephrekgmts fee% tetmlly 
tee tute Hasmters or more apart te axial some$ twrnlly one tubs diwa* 
star epmrt te  yomger %Mwrte of sooootet IrregtLlarly arrazagod# teso^ 
pores more olosely tabulated than sooeote#
EAÎSSt tette# ocK r̂ess## pressed tegether* desorlbteg the flattened 
soariiBs#
£0:SCt̂ SXCSIi tederately thte walls and widely spaaed dlapîtragssa
thi# ^  pWta m# sÿ» mcwe el^el^
#fr«mgWr 41a3?hTOg3sar# “̂slo3c®r pŝ pæmmâ
î okaea&î  tWm S* <xmpre##@t %&* #p* m#. #p# he# ox'toesgeljf
i£\izi êsùLls* BWKÛ1 Xuẑ t ôo«ŝ ia, 60Ka%opore# pr#@@aat lOasly At 
6» #CKmel&l m£bd âr# W.d@l̂  gpA0#& 41apbrê ;;ae* ^
tu ep# rsMahle# rŝ otie port <%r ^  m* #p# Wm#
#D@r otWr #po#lA&* Wt mey %» ÎstSiâ lulfih  ̂ It# jm#LÜL#r tMmrjWm# 
i#6& Îftphrĝ cas at® t»T®3f ^r® 1» tK« %<m&m
#mp® vAll# &r# t̂ iiakame4# im4 tâm mar® dl#tliao%
poxw At the %h@
LOGMZIY* Bell «haXs <SS)»
mu sss^
Steaop®m t s* $p#
%&%# l é ,  fig®* "9̂ -#
^oArtw m®®lw|; taAŝ bmsa oWenmd tŴ kn®®# 40 aas# ^rm^pm »f' 
ÏAtger tXK̂ olA
2̂ 8®olA ®df mwer%®* 0*14 t& 0*21 sasuf 0 «T
9 In 2 im*.f dlftstet®r ®f 0*20 0*8 or m>r9f T in 2
®oupt3.ng frcna tt&nt&T of grmap* î sJoU taiWrn oaon&lonally prient* 
%11® OK̂ osÈaî  granoXari often ocsntplouonsly thlekano4# i3l&th oqnol 
to diicsetor of email ê ortnrmê  in thlo3o"imllo4 msmeo* oempoood of 
iBldo grentilor band eopamting laaainated aoooolnl. Itz&lngo# in î urts of 
taiigentinl eeoticoio not netting tbloSosood eonoa* cratml&r bend oonm 
etltutee entire %11, laminated dopoelte being abeesat* JkmnthgtEwe# 
granular* lerQai at jwotlona of aoooolal wall# p<̂ a##a ol^tr oontrel 
Imam tad larger #leo$ tmvmXLy XB to 20 around eaob aperture* %H
107#
ftiwWrA 'by
Zoo@elA pim perp€mjHo%l&rly baŝ e to î op of %g*krlua* Imn&ia%r@
«aid ïmturô w t differentiated | '@&X1 atroeture at tea# of aoarlim
xafttnre (H*te 14* $)# iSsfcll» r̂cntuXari perlodioaliy thiokmiedf
eeotlons r̂wlaic sooeeiel w&Ha eW* hoUw* r̂eaiular noaaUioporee e%* 
tend thïŵ boîifc length o* I13̂ hrŝ Ea ezctrmaaiy tlilni handed
in scmee of ĝ rlodlo thi@kenl%$ omtmlly osm tube ùXmEsmtmr or isore a$mrt* 
%&tin* ĝ renesK. grmsmlar#
HCSCiZB5I03̂ $ 411âaot̂ gh this torm Is referred to Stggiopora.* i t  differs 
so striMngly from sproios in idm «Ktresae grenulorlty of w ile
mxsd oocnthoporoe that It probably W.H be odvisabl# to eetsddJL&h & mem 
gmme for #%oh trepoetaê to* Bsoouoe the 'm Xl strimture of Stmiopore 
ham zaMOer been rigidly defined end this opeeles poaeeam  ̂ %e ohartioters 
■̂TOÊ in generio <2dag»oeis* i t  Is doubt̂ ally plaoed ifsiidi StoKopora
'until more rmtorl&l be «tudled»
^3 LOCX̂LXTXt Stmtigrapblo horlsœ mdmow (37) and 
êoî Ksrt lizaestone t (3̂ ) »
!%%.0T23E .anD îtos# 2ie «nd 4^ .
Sî nopora 7 manoa m# #p*
Mmte 14* fig* 10$ plate 13* fig» #
Zoarlusa srmlt satss ooB^sed of two or more inometing layers#
Groupa of larger soo^ln opproxiiaately 4 «a# apart meauauring from 
ewter to mnter#
Zoooola eutçwlygorml to au&oirmilar; dlaaaoter of average 0#X4 to 
0#1G| t  to 10 in  ̂» # t  dlaaeter of large aooeoia 0#E1 to 0*3 rss#
Italie noderat^y thiokj «saalgsuaatej mm-grBiiular* fw  em ll tuWa
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wl3 of îâodomtio olstof «tancaâ 3y ô Lovotê
ao tho mmO&oo Im tW of l«a^e &oo@oio#  ̂or 4 orcmW #oo« l̂w#
#%r# mmorou# 3m r̂oupo of Xor̂ or «oooolft tlmm «Isosŝ oro  ̂ preoomt #% 
moot of juzmtlomo of ôoooiml mkllm»
&0W01& porpomdlouljir W ouriS ô throughout longtÈi* 3s®mturo 
rogioo mot 4iffaromt3otoê; w llo  otrem ;̂̂  thl@k<m#3 fr̂ sa W#o of 
%a&riw& to porlodio oô t̂̂ riotloæ̂  mot pr(mmmoô $
oooo@&cm»33̂  «lâ oms te  pro<3teo oî ptooromo*̂  %31 otem^
ter» o3wir3y Imate&ted# 3%LBphrag%# mowrou&$ distributed tlirou^teut 
#t dlstamMm of cm© tute dloBoter or leas#
KiÛ « Î ttep. «mmoe# «œo lî̂ poortomt oleœ̂ sat# referring
te tte eteomo* of % temture morne#
21Sül*SSlCSît jS#- a^aiœ m» o|>* proteW^ doos mot boloag te  Steoopormi 
fba mtemme of gromiloa Im tho smd ite  eup^^mssl̂  of tte 1̂ »#
#mter# mooo *re â &rmoteM of ouffSoiont te^ortemoo te oô mr&te thlo  
fom frm tsŷ l̂oel Bteioporoo# Ilemovor# the opeoioo figured (Plote 14* 
f%# 201 plate Ig* ilg# S) 4Etad d^oribed ateve la kamm frcœat cmly three 
apoeteona* %tH more material le otudlod and allied opeoioa dla<K>̂  
erod# te# <me mow knmai le  tentatively agoignod te  Ŝ tefiopora» ^  ^  
temoa oam oasUy te eoparated from otter Dovoidon «pooloa ty it# eXoar 
2#tol$m,ted and frwp&ezitly eonstrloted %mllo* ote^ao# of granular eoantte* 
pore#* end atend&at diaghra^æ in a ll part# of the- moooola#
fOISSàXlÔ  ÆD X0CâL2XXi S tratlgraphlo horlaon uiiknoan* travel 
feint «toge t* mhale (9̂ 2) and Zlbraay Boint fommtlon (4d) and (47)# 
KûLOmE i Eo# 251#
m&te 15# s-4
Ẑ o&r̂ w %%ws»se§ Ica  ̂di$w t̂er 15 #hort dlmwWr
S to @ Bsw 0roüĵ  & t loader &oo«et& %w%mlly S Baa» &part lâ wairlsi: 
isroasat &mt&T to œatw»
Z êolK oub^ t̂̂ onftl to aWGOd In «œtlon# eooMloamlly
ixifleoted mwMmthoporo#;̂  dleaaeter of or;̂ mu% &0000I& 0̂ *21 to OmZB 
«£3»f lœt&Xiy T In Z m%*$ difle^ter of l&ẑ e «rooĉ la »]p̂ PWKlQBto3y 0*3S 
SBwf S In  ̂%ea# eountin̂ ;; of ^;rmtpm Smll WW$ ooanslmmHy
pro*e%t# WsJl1& iŝ ^̂ mtoljr thlok# ooouplod oloomOy m rr tm ^ d  gniaxulfcr 
moant&oporo#» Well dofinod# WLla# moantSitOpoî  &t Jistetâm#
of eoooolal Ĵ nthĉ poî̂ os .&yr#m̂ od ± 0  oin^o jsorlo# e%#opt in
thWcor %oHo of lafso %ooeolK) nmmlly 15 or B»ro onrrwmdlô  o»ê  
SOÔ UB̂
Zoo^io olirhtly in lc3^ âttoro r̂ ifiaa» ^allo of
is^tero t^s# thin «si gpnsmjlnrjf of amtur# ro^ioa, ecasoplooouol̂  tJiioSe-* 
Sfwaulori: porlodio tblokening Irroguloriy dewlo îodi wvor atross 
to- produo# b%dod oppo&ronoo* Mspîi-mgïB» this# mio tubo dlos^tor 
or SOTO apart in inEmtur© re^iosj atroŝ or# tsouoHy etral^t Wt 
wx%#i(molî  oommd lik® î otl̂ ro^pa# In mimro oosn# nor# oloaoly 
«jrraâ od mo aooooia â wo&ot ourfmoo* opproxiamtely oaao-half tub# ûims^ 
otor opart in mdian and ouimr nature r#g;lcm#
SfiSSt tatin# plot#» oTï̂ nœted# doooriblns the r o lle r  furms^a^ent 
of th# oXoariy defined noant̂ kô roe in tas^^timl «eotios#»
3B15C5SSias# ^  plot# n* #p* oochibit# the dinrpswrtio obaroatoï# 
bettor than ea  ̂other Dovwian epeol®# in the ooHootion 
etudled# The atrong, Interalttesxtly thix̂ Eô ood #aHe of the nature
llOi
mçmùp w m »xw » maà «mgm'bhopares #r#
WiiGh *r# %pl«sallQr In CAr^ssiXer^us ^peol̂ ##. %% Qoî &rl̂ on
«Itîi ̂  o/snpreemk ai# «P»# I t  h&& tldldlmr 3%or@ axamrcma ^̂ .npîim ŝsôjt
#B& # «olX deTîae^ im twe r% lon. Xn 3Peâ &s« peirt; o^t "Ww aMwrlm of 
S» tomtoaraXl» %&# oiro «acid %ior@ |pE*s2Bil«jr̂  dl&pbr%gn&
Iw# oloâ^Xy and «toanta^poî a mâ LlXor s^ro gramtl&r#'
ytllosa n* sp» dLffors nlota 3ji having a mmsslve soarlisâ .
Xar̂ r̂ sootâ^# t$iWaor %a&lX@f fo&*, poorly aowtJioporo#.#
KSXSâlXĈ  XDCJlLXtrr* mpcg^ llm&stcmo (4CW: or B. C* Casôî and 
San sW.o (se)*
mcmOTXrS ACP FiUÜTTPB* Mo&* m  sad X3S»
Stoppera 1 prX^foirds m* #p*- 
Fl&te 15̂  X-̂
Xoarliam i^rostXagj laa^aara 0*65 Orou^ o f larger
soo«oiiL ommlly 5 am# agert meemarlng from œnWr i%> omtter#
Zoœola poî i%ml$ diameter of averaĉ e* 0#Z 6 la  0 m&# m m s^
oxl2^ dlegmoellyg 5 la  ma# mmsarteg tammsimreoly  ̂ le x ^  #ooeol# 0«5 
ma# la dlmmeter# T im  asmll tubœ present* % lle fllXod lelth
Twî îo trenswreo rows o f m%ll greawlee# Aaaat3bopores «æmll| dlotlsm tîy 
»odoee on sarf&oof present &t or æ ar “the Jin^etlon» of sooeolal m ile#  
Xooeola ppcam- almig episoerlisa for short dlstasnoê  dlreot la  mture 
r^^m# % lle aalfonaly thlcScened la  æt^ro &oæ# Oeually ono dla» 
#wega la  early mature regicaïf abseat la shortest aooeola#
SâSEt letia* prtsdfejrtalg# teloaging te the prlamry foim# 
l3XSCeseiBSt This speelee la doubtfully refermé te  Sttmopora
laa%ltudlnal  a^tleaa eXosely resc&ible those of ^  Ineruataaa
k#
Ill#
tOrtô̂  « 4  mwler* 1913,̂  ̂ Both #r# Î3ia«»^ns:# tâas wmllm are
*b4 dHag&rê pi# êsr* îhe etrœta%re aŝ  t̂as3>€*r̂ eî*̂ 
#0aathepor@e to S* t iRorBatma le the ehirimie roa^mi it  to pieced to 
tto s«mie# S» t prtoifensi# &. ep# deee met have miÊ ro*̂  oxmepto%mm 
*̂@dl<tir ĝ Hoto mrremged tot a ê ttosAcm# series aretmd wœeia, h t̂ 
-tfwosvftTBe rws grasailee arose t3^ eoœ eiel 'satlto ssd 
poyee at the of moowto are æXl develops iho«s  ̂ ^
t prlmifotT̂ e m# #p* to dtottog^shed from^ T tooruetams &» #p* IST 
its thtoser æ îto and the ahe^oe of osnoplciæwis r̂a&tlar epots to 
oooatinuous series armmd the eooeola*
mmmnm IOĈ LITT* toot street Cloy (53)#
4&3#
Steaa3|K>ra tenutouraHs a* sp*
Plate 15, figs* 5̂ 0 
Soariaos. tofloruetiiss and raraasef dtosGæter of hïaa î̂̂ s 15 raa* or 
more* Srcm̂  of lat^e sooeoto #  to 4 ms# apart measuring frcea eomter 
to oemtaev
Zaoeoto polyî oKalÿ dis^eter of averEvgo# 0*35 to 0*3 mcwi 6 to 5 
to 3 »#f dtoaeter of lart^, 0*55 to 0*45 rss*, oooasimmlly 0*55 S2n*|
5 to ^  to 2 saa# ooiamtlr̂  t r ^  oaater of group* Ferar emlll tohos 
proasnt* Halle thto to ramose pert of soarlma, nearly t^too as tdldo 
to toorusttog partf oeoaptod etogle eortoo of olosely arranged 
graaolar aeaathopores* toaathopores at juaetlcms of soooeial m ils 
eoowlanally larger and more elearly deftood tha» the granular spots
4Ts* O* Dlrtoh mod 3* S* BaoeXert toswr Devonian, Marylsmd DeologlcaX 
Sarv̂ p 1315, p* 275-270, pi* ¥SV>ii»V ïï-l6 f pi* 44, fig* 6*
x t z .
la »>ôeaîfiLi aiwr&s» of 20 aoô î pooroa mxrrwsuS. a
exwÿlwa# ^
la remo»* p& rt of aoarlum# »o(Kgola Ixmâ ^gne^xmXl̂  mtiafmrû frsm 
&daX regiairif allgltbl^ obligea at p«srîp3x©ry» %JULa gr^mlar#
thlok£S3ied xtMû parl#wzyg porlodlo Sem̂ lop̂  erfc
idL̂  iateri^a# iwnmlly lsoom:];̂ oQow&* Dlm̂ br̂ gprn thia  ̂ dletritotod 
thxou|p̂ dat *oo@oi& at diotaoooa «K̂oal to X tabe dlassotoa or e XittXo 
wrof oooaaloaaOXy Xrrogal&r bemds of 2 or S moro oXoaoIy am&xÊod 
oao'balf tubo dlossetor apart* dewXop̂  distal to aonom 
of iat^n^tteat
In â&rtmtlng part of î mrlasa* aoooola dlroot# ssaXXo are thlokor* 
porl<^e tblo^asaiag aetmlXy abeaatj «W. dlai^tra^^ more oXoaoly arranged 
Hem la MBaomo part»
S&2B& Xatixt̂  temtle* tlda# and âraXia* #aXX#d»
JESCîXESXOSt 2ho large ao&rltaa* ttda usaXXs* abuadaat grazmXar 
acaatboporaa aW Mderataly amsseroue diapèurâ es» are olmraotsrlatle of 
8» tgoîlsKtraXla a# #p» It le cossgpayed with S» <«»̂ resea a* ep#* S» 
pjptkA a* ep»# and̂ » elXXosa a# ep* la the dleoaaeione folXcjedas 
deeerlptlo&s of tboee speolee*
joi^nas xmD imu,xtrr Beii eî ao (sx) md (5a).
X»
ra vlXlooa a. «p»
Plato 16* fliî:*. fî-T 
aæeline and eebramoeo* Coneploruoue aggregation of unusimlXy 
large eooeola neuaXXy B ma. apart meaenrlng frora oentor to oanter*
Xooaola peXygonXi diemeter of average 0.2S to 0*56 Eea*i 6 Im 2
taamt of l&rs# to 0#T 3̂Ct*r 5 1% 2 msm tn m .
of ŝ roupw> W&» #maH totes ^roswt# oswlly extr^gsly
lu o##ter of of te^o soo#slo# muoh t̂ lokor* %i@&: m il*
OQOtqplod ly oXosoljr #fro%̂ ô4 oerlo# @f mlisute grmmleo# Ŝ &ll m̂%&o 
owmthô ros prog ŝt *t Ite Jonottcaas of thloter mlXod mooeola# dooabte 
MLly p3PS*omt mt tljo Jtasotl̂ E» of tMiwrnlled soooolm»
Zooeol* teiW[ ĝ rw&mlly fpm& sod̂ JL reglcm to mirfooo# direct im 
tho outer porlgterol *<mo* WolXo thing tĥ lokmwd porlodlooll^ In tet^ 
oadsX ond msturo goaos# thloteaairî  osuoHy slight but interroning w&Hm 
SO thin ttet bmdixLg often omioploû &s* 33ilô @cwKÏ m ils e%trmaoly 
£wtul&r ond irrogul&rf teim&erlw sol^ s olmr* Is m%isl region# 
dJÛ Im̂ as te^lopod mily in sons# Wmro m il#  oro thloteaodg %gioro 
S303f# Item tmo oô Rarŝ  sepomted Igp isoro item m tube dlometer; dlitrl-» 
tetion itt perlpten^ r#^im irregulori a tute dlamoter or more
sp&rtf often «teent for ocasidersblo dlstaaoos*
lot is* villogaj steggy or awigh* desoribin ;̂ the appoarox»»# 
of the thloteno  ̂ mils»
PXSüi.̂ SS20̂ « Hiis spools la eteraoterlsed hy # Isr̂ go msaivo 
smrlusi* usn&ually largo soooolo* thin m ils* mgue aaanthoporoa * fans 
Hsghrsgna* and irrogulsjr struoture of tho thiokenod parte of the laalls» 
It i# soî arod site S* ooaapresam n* sp, and ^  plote n* sp* in tho dis— 
**4ssisaw foHo»ing tea desoriptlons of those spooles* S* villoss n*
•p* omn te diatia^niated fresa ̂  tmaulrmralls n̂  sp* by its  largor
Irragular and rô t̂enod sonoa of thlokonings, Irtfrewpiont dio— 
and otemoe of mmerous se ll doflnod granular aoanthopores* 
fOWi^tOlî ASD LGCAtlfTi Stratlgraphlo teriaon unknosn* Booîqport 
linosten# Î (S5)*
mo# tiT#
pijLto xs# n^« $̂ xx 
ShXo WP&o% roooshlom t$no ep#@los la  &XX ooooatlaX 
of jM3orl»̂  m îM  o f modoolm, #h%m%oo of die ulao% grorsuXor oaeatihopor©»# 
bat poaeoeê  amXl gr«maloe la oroWoâ oorlom» msad roofer mXle la Boaoe 
of thlokealag# flê Laart WLremto or igplaoBO oxtoaslsma from tho em&ll# 
oftmi ]ppoĵ t lato b̂o BooooloX o& t̂lee (rXoto 16̂  ̂ fig# 10)# Tb» 
distorted #(K3oolo obow la flguro 5# PXntt# X6# proomt ot oovoral 
pUiooe oa tâ̂  omtrlol surfeoo# oppo&r W oWrroat*
m&SZB* Xotla# îmasmllfore» boorlag îioo^^ ^loeorlblng t#ao oplaoam 
prejoetiiaai of %oll thlokmnaago#
fom&Tio# m n  seix ewxe (58).
w i x m m t  #o# %.
Gmsae a. gw#
2o#3Ploa inertttttiag. #LWro rogioa WoXlo ozmXgometo. aoa*»
SreawOLor̂  aeoolXy Wlfoaa la tldLokæo## Xa #8dltl<m to tMa oosaploto 
ôphrê se* thlok tm à IrroguXor hoEdLp&râ  ̂preooat oa tho proadamX 
old# of %ooool# la mturo mono» Meooporeo opporeatl̂  ohsoati fw  om&XX 
eoooolft prooaat# Jooaî lopor̂  oXoiurX̂  ^flaod# Xor̂ o and zemoroae# 
dh^fn^s IW^lphrasal typlea ïw ep*
Oroe&# Svo(ft̂ '̂"s , of t»o fonw# laasA partition.
fX8C8SS10m$ Duoodlphraĝ ma le #ot up  to #ooom&odato thoeo steaopor»-* 
old bxyoBoane. 3mmm at the pro#eat «mly from tho Devonian# la ishioh 
the vail# are mlforoly thlokmkod mad both l̂ mlphragme mad oomplet# 
dl̂ hragmm are nuaoroum. The gemui 1# eatablleh^ for two epooiee.
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îtt îcĜ ins tb# It msm tcm sA  ziAemwwry ta mme
thjpo» t̂ T?©» of mU thlô â alsg for maSdUâ th# prim&zy «oporAtlosi* thlo 
dlvlaloa grop̂ od ma#t &œorIbod g@a#r» with relAtad fozsm but o&rly 
Baleamoia #t«aoporod.do te eot Wv# porlwHo&lZy thiokfosiod wsüLlo #ad 
l̂ me féU Into group#» %em xaLplootmopor# HXî ok «æul BaooXer»
1913* Stm̂ porellm 193̂ # Ooelool̂ #̂ Glrigr# 1B30# #W ^or»*
eampylu» m* gw&» hmd to ploote BatootoE l̂l# »sd aXliod gœora
teomw* tW it&lX# %mor@ otronglQr thlokcmod tut %mot tmkted lu nature 
«ooof ^ t̂oiiopOT# Wd to t» looXuteâ lu tho Idoolem# group olmraotor̂  
isad reXotlroS^ tâ te  end laulfoisOy t^teW œd m il»  In tho meture 
r l̂lw» Saœdlplirê tm 1# enô mr goxmo mmt bo pXeood In tho
Betostô XXe group booeuoo Ito âXX# mr& nmt perlodloelly thlolomaod 
mlthoû  It roeosWoo î pXoeX at̂ aoporolte Xm t^e eWmioo of isieaoporos 
and profioooo of î alpatregs* «m û mXX tefined eosntîioporofi» Doeorlhod 
etouĉ orelte mey he oe^t^tod into four group# by the type of talml#- 
tûsaom Exê do# of t3ie## gro%̂  orot (X) Steuopora LoaasdeüLo* 1844* 
i& dl&phrê si ere oo^loW sud msaerou## (2) gabullpore ïma^* 1882*
la #teh diaplixê s# #ro oeautreXXy porforetedf (3) St̂ K>ph?m̂?yai #mro*
193Z* In iddob hœiphregp̂ # roplaoe ofxa^leto or perforated dlaphra êaei 
(4) ülrlohotry^ BeeeXer* 1^8* in  wbleh no diapluraga# or
are pre#«̂ t# Buoodi.phrâ ?3e t&ll» bot%#̂  Steziopora and 8tono# 
heê taso It pt̂ eoeee# both oœpXete thin ûl&phxu,î^» «nd hê «*> 
phregn» tdddh are oonpoeed of tleeoo oontlsmou# ndth the im&XX# and 
thiaXnr then the diiqphrags»» Iho four genera ueed ae eoqampXe# alX 
have periodleaXly Iddokenod eaXle* fee i f  arty laeaoporee* and ueuaXXy 
«•ay etro% aoenthoporea» Duoedlphrê pm eeoa# meet oXoeoly allied to
116.
Wt It memot W ixtaXtulod in tWt @̂nue 
l̂ QK̂uŝ  It M» reĝ il&rl̂  thiahtmâ  ĝmOl# wâ  oo^lâte ^a^Oirac  ̂ in 
addition to 1ifiElpîs,r&ŝ »
IXiœdipliraaEaa oem̂ atet n« op*
m&w xâ  f%## 3^
Zo&rim$ mmaeimsa. tWLoknooo ô &oirvW X#5 Group® of
iar^r #ooool% preo<nit W% Inoonsploucmiî
Zooooin averago dlessoter O^IB gm»# larger sooecria
0»&1 to 0#25 ssm*!̂  namWJLy 9 in 0 tWma oooaolcsmXl̂  prosmat,
TWJLo noderatolj thiok; olear* Aoœ̂ tihopareo nonallp of
nod^ato oi#o  ̂eeXX dofinW.# preaont at iû m  .̂ anotlcmo of mooeolal 
iffûloji oUgttlp larger in gronpo of large aooeola*
Xn ehort immature acoiŝ  aooeala prone laXong eplsoariumt in mature 
r̂ coL ®ooœia msarl̂  Üroet* Zhiekooee of %alls imriee in d ifférât 
parte ef aoariïw* Wt «aile net periodically thlokaned# Thln dlap&iraGna 
«̂ rwcizâ wly one toW dlamotmr apart in nature »mef 3 or in longer 
tüb#M#. TWLak «nd irregular ĥ slphragnn projeet from proxteal ei&e of 
xooocia at intarvod.» throû îaut %æature &<me*
MI3S» latiny eerrata* deeerlsdng tî̂ o appearanoe of irreg­
ular tmsipiïragEia*
%%$ai2SGiaBT; üd» speolea différa froaa tHe genotype In having no 
Bontleulea# anaaXler# more mifona^ and never #%oee«ively largo acantho- 
pore# In the groupe of lazier eooeolâ  leas divorg«nioe In else of tho 
aÉweaîa*. Waiĵ nragme loea regular in fonta and dletrlhntion# and greater
làmroi Deaerlption of sosco ney foroa of trgpostogaatoua Byyo— 
-*Oft idle XkKBPer ^^rwndŸerous'rooü o ï t]le ® t e prov-
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of walX
roman02 fSD x.acaLxiï» Koraâ  roist (C7) «ma awyw
fully Dook street CXey (53)#
ECLOTXPS: Me# m#
%a#dlig4ir&g?a& typiea 3̂  #p%.
Plate fi-«* 5-&
3eari\8ft eer̂ oaedl of S er 3 l«̂ er$̂  wah loom
them & m&# lA tWLokeee»# Strexigly olewtéd î amtlouXee oQ83̂po@o4 of 
XftTŜr sooooia 3 to ^  sa# opart %amm%rl32g frosŝ  oœtor to omitor#
S o o e o ia  o ^ a ^ l y ^ s m X i  d i « c s e t o r  of t o t o n ^ o a s t l a u l a r  a o e o o l a  0 # 1 4  t o  
0#X9 em#$ S to %0 Im 3 to mMatloialee# xSLaæter 0#2X to 0.2B imm#$
S or S to 2 from oemtor of mmtloulo# Few maaH tObes
tooottoporo# po&oeeo tmujnmlXy dlettoot laminatod otruetoro* 
ftnd larg# oesttroX tohoi maserwo# of too ol&o#* large at jimoticm# of 
erdto&ïy aooootô  but to asotloulee* oloo aao&rly equal to that of totor̂  
scsEtttoutor moosoto#
Zoe^to prom» olooG eptooaxluia to abort tomture acmei dlroot 
torŵ bœit lo%g gaturo mxmo# Wall# ooaoaplououoly but uuifomOy tblokK 
msê # Sïto dtopbrŝ p## usually csus tobo dtoK»tor «part tliroughout %mtor# 
tone* HetBsijto?a|3a» totenaitt^aitly developed to fimturo mono oaa pro%îjml 
«Ido of tha tubO0 |  uouolly atrolght# <Mw%aio@mlly ourvod or irresutori 
prô uood ly prolco^otlw of imll tleauo toto tub©» end thorofor© thiokor 
than dtophregrm#
lOOAim# S tratlgraĵ aïto tortoom uzdmown*̂ Oretot 
Point stage t# shale
(S2IÇ̂ £E;lTÏPKi So* 236.
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Zomxtve& W«XXs mlTom In
#Wmee*# AemitW^re» -v#%y
l&rg## mw^zwa* DÊAp%ir&̂ag
l̂ 30T£fEt CélZjm sini^^ffO tÊL i^iom nm- n p^
HâîSS» ü3F«<!fê .A«XXoç * bwitlfal» #&d tto^ oç^
%%r##
DÎ KRBSIĈ # form la mppmrêiitlgr to tfea Xdo*
i^lm m  groupa of SotestcaæUî&fce# I t  ommot W referred to mor of tho 
losorihed m momopore# are The atmesoe of ^mooporoo
mml dla^^r^aa osd tbo fOot that tho s&o&ctlm are vory ohort #m4 
«pp&rwtly sot ^Iffwemtlated Imto moto» and Irsmturo aomoo mmmi to 
iWl<»te that i t  1# ICgaalgokopom hoo  ̂ Wt #mt m̂%uo ha»
uo mMmthop%Ee#a fm Â  îsx figure» of the i^motype the %all» are periodl— 
eaX3ÿ t hloWaed»̂  To aooosaaodato Bat%*t(me%lid#o havl% mnlfoz^ly 
thlohmwd %RH# cosd :mmopoua large eoaathoporee Wt melthor mooopore» 
or dimphraga»̂  t3ie mâ  gamuo Callaampthô %pa 1» proposed*
CallooeWdiopora lyplea n *  »p* 
fiat» 17» fige* 3-̂  
ioarlum lærustlrgi esctremelÿ tbluÿ 0«1S to 0*3 ma. In thlokzm»»  ̂
Slightly eloKateâ mmtWule» ow^$o4 of larger aoo^la & to 2& ma* 
apart «masrlrg frot» omter to owter# ioauthopore# projeot a» pnaa»* 
tam %  aplmo* est aurfæe*
%* le## Brltleh Caiteaalfegoue Trepoetoasâ . Geol* 3urr* Great
Britalzi* SSaL* l̂ SiaeoSft val* 1/ pW S* 1012# p# JSZm
W» lee$ op* oit#* p* IĜ X̂Gl* pl* H# fige* 17***100 pl* 16* jEîg»* 
21-23*
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Zoœol& suî>qi3»j3̂ xtu3£ïu2sr te  &mX$ 0#%4 wmmg 11
te IZ la  3k 1% zwmtleulee# O ̂  te  0*%$# % lle seedezmteî
tî̂ îc^l ew ^ ete]^  ê KÏggmKtef ^êeeporee or aamll teb##
m̂ )#eat» Jeem1âsoporo& w ell o^îæedi oaæ^ood o f otmooættrl̂ ^Lll̂  Israîmted 
tlseuof ooUd At Awfsoof %rW>lo ixt #l%o$ #Aaer&Hy l& z^ omd e ftw  
j^jootlo^ lAtO AOOOOlAI AVOrAĝ  4 or $ AXWW XWOOlA*
Zooool* âlroatf ImmAWro rogloA mot dlfCOros&iĴ ated fross amtor#* 
%11* %mlf03%2ly thlok^oév S&ApLrâ a» mWmit*
Xctim# type of tâio gomm*
fhlA 1# t#%o ôAlÿ eztre^ ly  tMm Izaoruotlss foxm 
yMso#$l% ^mspiôuouit msS. mmorem* «ooŝ t̂ ioporoA mo morne*
poTMk̂  »&11 or la  the ooXleotioxu
fOI^SîOH i^0 StrAtl^rftphio horlAoa Wkaimm# OmToI
3̂ almt »to20 1* «iælo
mooimm mriohî  imez 
loloolmm %zdLoĥ  IS^» Jour# dsolmwEtl Soo# #Kt» Mot#* ^1# 5*
' îr ià i*  %%#
tele l̂omk Mllor* 1S09* Borth JmidoAa Geol# %&!#* p# 1̂0* 
laîoelemA V X r^ 'h ^  18W# Geol# B%rv* Hllnoio* vol# S# p# 37G* 425#
LelooXéeaa. SemtBgor̂  10^* Jbaor# @^1## vol# 5# p# 1X0#
Xlooleme ËloïkXo# oad Bftosler* 1000* Bull# 175# 0# S* Oool# Surv##
P# 3̂#
lloelmaA GrWxea#̂  IW l# BuU# 7# 0oo# Hot# Sol## p# 105#
Lloolosm Srobaa# 1901# 45# Bfnr loiic Stato Mt̂ ## p# 165#
liool<B3ft Malch «ad Saoeler# 1904# Smith# Kioo# G<ax## vol* 47# p# 
Liooloaa Baoolor# 1^6# BwH* 2^# 0# S# Oool# Surv*# p# 5a#
1%),
Sul,X* M %*# 2 # %&%<» ]p#. 24̂ 6#
l̂ eioolem 191̂ # Wcsa^ Geol# Surv» Greet Brltela^* %L#* w l* %#
teloolem Tlîte&aie 4e ÎSeĝ y, 1S2D̂  Attl See* Xtel« Sol* Bat** vol* Ŝ # 
p* 4̂ 7*
Liooltgm Baesler, 1D2S* B&l* %mor* vol» IG* p* SI*
ghalloatisntt 18S3, Xrens* Albany Inot** vol* 10* p* 154 (ab»
18G1* p# IS) #
tfrlool̂ ^dm Vlnaeee 4e Bê üy# 1SZ3̂  A ttl Soo* Ital* Sol* %%** vol#
' ^   ̂ p#' 22X*
CEtiEStC 251&0HOSXSf ^Zœrlm& imasoee* Iw^ller* «ul>»
t̂obœe or loor%mtl%g$ ourreoe es^hlbltlos 41etlsot
s^tlouloe or i^oolaoi aooeole %lth subolrouXar or irro^pilerly 
potftlold eporWrwi* eeperated by eb^mdent «igular %o80poroo*
Wiloh lai ooRO opoolea #ro opœ e t  the owTaoe* Im otlwro 
oloeodî difî bragpai êo Im t3ie eoooole* aînetdarrbj, .eometlrme 
orovâed la  tbe mooatboporos zmaaermio eæul
In tW typio&l opoolœ* onall and iæonspiauous te  otbora#*^^
QarOTïPBt {aaiopora Hall, ISSO.̂ »^^
IXSCXïSSlĈ t A  sWber of ĝeaere bave bemt proposed 1:̂  Olrty* Lee* 
«ad Tioasm de B̂ pay %4dLoh «^̂ urm î̂ûy mrm eHled to X lœ l^a bot differ 
te tetwlatloa omd type #f dte^:ra(pw* I t  le Sboooftooty to reetrlo t 
Moolwm te tho^ form poseoftoteg œ lforsly tblo&esmd TmlUa# oompleW 
dlaphrâ 73®p mtd teWteted meeoporee#^
^J* M* Sloklea mid 3. S* dealers A eyaaopel» of Asr̂ rloeji fooell Bryt>» 
eoe* îî* S* Geol* Surv*, Bull* iW* itôo* pT'sS*’"*"'*"’'
^doBô# Hftllt Beport os the g^eolo^leel eurvoy e f the State of Io%e* 
«abraotê  %e ̂ ûTte of lAvee tioxî  tïur%̂ri#''L'*"lb%J '
ïèko» i& fsSyr ̂ 1* 1* p t * " ' 1 f e * ' "ÜXWî * XSS8.  p* €53*
0* înUrloH «Bd B* S* Beeelert A revielon of the teXeosolo Bryosoa* 
%dth# Mteo* Son** vol* 47* isbS:;"' --------------- ^
^̂ 2* S* BaesXer» îhe Pextdea Bryoeoa of Tteor, Paléontologie vcaa Tteor^
ite f. 16* «bC15sT?S % a 4 ri% SZ pTBE.
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goodGlusw ueuftlXy la ouo ttube dlosiator er
la&# 4p&rt*
3ak  ̂from the Alpaa» rogloa of Kiahism*
SCtSCXISSXtB»! Xhe 41otlsË3tlw Gh&raotor» of W elp̂ aortetltfc a# ep*
&re atasaarou* moBoporee* aegoderateljr thlok sdaute #amat3%opor@@#
\mlf0339̂  talmlated mBOoporea* îen^oatlal aootlons eaperfl a lally 
jnsMSihle tW*e of attamiatam m* hat that #p@olo@ hw smash
d̂imeẑ  Imr̂ ar momithopoaroe# thlzmer $oarla3%, ead Xesa rê s3mrly
WmXaWd mesogorê » Both ̂  tiaaa a* op* $md ipemBltahul&tom
m# #p* 2mv* foarer hot ottsa X&ŝ or cad loco itmlTormlp tmhulatod mocô  
pow# thlcdĉ r coarÎA» pasdtmhî Latam a* cp* has Xer̂ er̂  comathô  
pores» m# ap# r̂ scŝ X̂ec dp̂ êace la mice of itooeola
tad mewporw# tahulatlaa of masoperem# #ad thlohoms of momrlw# 1tmt 
hem femer icem̂>orem« amrrmmr iatermpemem̂  and more mamroam ammthoporem# 
i* dpeamome r̂ Bâ bXes W eẑ Zmamtm» BmmmXer# 190#,̂  from the Boohemter 
sbfiXê  la rdmtlve mime of memoporem to the meeeelm mad the premmme 
of BmclX mematî pm̂ # hat differ# la hacvljù^ mmdler meeeele# a thimmr 
mwitm# fewcT eeaathoporem, end thicker mellm#
FOmnOH A5D tOOlXlfTi Alpesom Xlmsmtoae (40*9 of E» C« Gmme)# 
mad âeabtfullj from Ferroa Bodat fermmtloâ  mNüLe hed Jamt mteve Book* 
pttrt limmmtfme# EmXly Xmlmad Xlme maad Trcamp^rtctloa Gm̂ emy Quarrŷ  
Bockpert# Alpecm wmity*
HLOOTPS» m# 102#
Ŝ» 8* Bmmrnlert The hryemema foctam ef the Hoohester mhmlê  Vm S« Oeel. 
Barr## BdU > 1 7 BgmTl&iÿ; pi: 20, fis» 4»
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mate 17̂  fie»* IS-U  
Zo&rlum «Ktreiseljr tî̂ la laq ruatmtdLan (̂ *ZS m&# lu  thlakn^aa*
Groupa ©f larder aooaaia pr@#wt*
ZooeolK ovaXp ©ftw ladaoted# 4l3<m&l(Ris ef roo&ola»
0*14 0»Xt la^er sQooolâ  0*17 tgy 0*2Z 6 to 7 la  %=&,
H&eoporo© varlfLÜl© la  &lse| losn^ ŝt ^jassotor ortoa saoro tî̂ -an cruô hcXf 
that ©f *©oool&* Wall* of «ooool© «üjd ïsosoporo© tlda« Width of Intor^ 
gpcecw %G©*lly Xmm rnowolal dlsuŝ tor#  ̂ ^ocathopores of raodor&tô
aise ocasaldoriâ  ths of tîî* t̂ slla g ammlly S or 4 oround
sooaclussf also prsoest la aoooporo
Zwoola pr«%o oloag oplaoKrlam for ekort dlstaaoot dlroot ia  
asfcaro r«^tm* Wall# cü ^ tl^  thlcdconed# 3MLaphrasn» not obeorwd 
la aoooola* foo la aoaoporoai le** thaa on# tute dlamator apart idïor# 
W)#* ftr# 1̂ 3g «moû h to ooô aaodat# mor# than one*
BAi3% latla# attmmatma* thla*
D̂ CWSZŒ# ^  «ttenta#torn a» ep* ha* the thinnest soarltioa obaorvod 
la ettidled «peelo* of hloolegm» 7h# tfda '#aXl* and rel&tlwaly %oll 
developed «ad mmoroa* «aantdtoporoe are aXeo oharaoterletlo of th# 
ttpeoles« fh# fom 1# probably oXoeeXy related to Jt» râmtaBi (feaadjotcer ), 
«le# tr o m  th# Travere# grwp of Mlohî oa* IMfortamateXy dmt 
apeoie» #** Inodê tmteXy doaerlbed and the type aot fla red , oonse  ̂
t̂entXy ^  atteaoataaa 1* here deeasiLhed as a aesr epeele* tshloh differ# 
la p©*#e##lng Xarser eooeolo^ aarrowar laterepaoe*# and a thlaaer
®̂CarX Bœiagar* Cheormtioa* csa Choetetea end #ozie related genera  ̂ la  
regard to thêT 
or »eaê lwriri
lS067pr32>7
e lr gpÿandai d.eeerlp'tlç^
f * rSBn»lfp ’̂l^ #' AoadV mat# 2»ol#r % i ï e 3 Z L j ; m l a ^ ' v d #  18#
124*
socnitaw Dlfferwaaw Wtmow 2̂  mad jL* lu #p#
#r# mWWLoaml ia  dlsorm l̂oa of %&tWr #pA*lw« The etimr
#iWi W emifueed iKlt̂  Î** jgravorgggge
&# mp## Wt that he# & tiMc^r t̂ hloker #md gre&ter
wdmtlQa la  #l&e Eseeopere# #
Î OALITT, BatWr jWm roî ifclms (madrnhmf «)♦ 
B3UïTm.t m . 43*
H<»X<am too<ag^sltea a# ep* 
m&t# Xt* i^g# #.11 
Z m x ix m  BjrmJX « œ e  o t  #ev»T&X eeatortad leyere* Ormipe
ef l&rs$r toeeol# preeent*
Zoosole mdtolreuliiT̂ I 4l#Bset%r 0#14 :am# $ $ t@ S la  3 am*
#0#op̂ re# %&ri&ble elsej eftea large* Xooe&ie gmwrall:̂  separat̂ ed 
ly «îfigle aeriee of æaoporea tut eosmslomlly eomtlgumm# âXXa e f  
#K>æl# and aaaoporaa aodm%tely tWek# Aoanthoporoa arallf Z w  S 
arouEid eaaK aoĉ aXuBa*
Zoeeoia prose eplaoarlim la «hort Sjamturo i^loBf dlreat
la aatur©» %lXa ^^derately thlî oeaed aMtr periplTeryj loag aooeel# 
thSjMmllDd la  fXrat ImlT e f stature soæ» Fee dlap̂ irâ ym la  loa^
widely aepara^df aeldcm preaaaat la  thia j^rta or aoarluza* 2a 
»Moporeâ  dla ŝragpi* Irt^ularXy arracgod la  early mature regloai neaa 
P«?l3̂ 3Ey oi^-hair to <me tate diajaeter apart* 3a thla layer#* ohaage 
la Wadatlea of leraapore# not appareat* tube# #o abort that only 
Ibree or four dia$#up#ga# present*
Ik&SE# Latin* jjuxMaposltasu out of order* doaorlbla^ tW unewea 
latulatlm of lâte meaoporea*
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Zecwelm prtm» $xl j^^rt #Qm#$ direct i s t
imWre# %H# aa&ture n^lm  saim%W3̂  jpetmiÜ̂ ur̂
Im #r@&* of MmrXxmm fe^  so^ami^
là Kooooift* ê«opt>£«s ^mmzWJly t#WL&to4 la lat&Ts^tioular
&mwig# t&be ^Imaotw «parti la  mcmtloiüLea telnî
latl<m Irrc^lart diaphragme oftmi «Wwt for ooaeldom^lo «p«o^«
EA2%$ latla# «proad out» «ad taWlaWm# t«Wl«#, dooorlW
lag the Xooso t«bul«tioa of moseporw#
fCUXÂSlSM ASD iXXmifXs Str«t%r##ïlo horlâ ax tmkmaazi» Graiml 
Piolat «t*^« T# «bslo (IT)*
ms/mrst m>* 2 ^
llocloma tr&werBQgimo ttm ap»
H«to 10» f%«. 3-0 
foarlam laoruotlosi l«y«rs O»0 to mearly % im* la  thlokao3&* 
ÏSKïtioâiloo ooE f̂iod of lar^or» #dok0r wall«l eooeoiai lrreg%ul«rly
0ooo«̂ « «uholrcmlari ummllqr IWlooted la mmtloul^i «vermgos 
dlmaoter 0*14 to 0*17 mm*|: largor» 0*Z jsas&m or $aoroi 7 to 0 la 3 aew 
Zoooolm #op«r«tod ty «la^o eorl^ of meeopores «ocoept txi mcmtloule* 
akero sooeola «ro la  oootaot* '̂ «IXa xaodon&to]̂  tblokf
«mwlljr twloo «S thlok la  tha mmtiouloa «» la Imtersj^tloulor «row#. 
^̂ e»opors« Irrogulor la  ol#oi dlwotor la latormaatdoul&r «row awro ê 
ow»hftlf that of aooooia or saorof in fôcmtioulos» woall^ «mall* 
Aoanth^oroa m il defined f aodorato In «1««| Xarg;«r In mmtlouleoi 
«forage 0 or 4 to aoooolim*
Zoowla preM  elon  ̂03plso«rinn in short Insaaturo roElw# diroot
127*
salaire 0»a«sloml im & Z& %e#o#*
pozws w ually <m& %wW &im^Wr
Kâl̂ t 3Wa@a iü̂poaa tW TpGc9%i%e r@̂ <m & t
WkBCW^X(M% ^  ti%vorz3̂%a5fL@ m*. i#  <Kh6i%ateẑ *#d̂  moderatel̂ y 
ta&B&p&xm la  latmaawtlG^al&r areaa# #müL% <m»@ la  mmtjWul##» 
well ^ fiw d  aemathopoTea# «ad r^ulwr t«tbulaM«ŝ  cT ma^^ree» Tha 
dlfTwpeaoe# bwWwa 1% «ad J*» aXpî acas&a m* ep## ^  ahbemm̂ aza a# &$*v# 
and m# @p* are aeotlfmed la  tW dlaaaaaloas @f tbasa
KJîsfalXIOSï ÂD IDCAUTT* l^ r m ^  Poiat foœatlmi (17) f Gmasha# 
fanzaxtiaa (40̂ 1) ((̂ raWa 14)# #halê  «aknoma atzatl̂ rapMa Wrlatm* 
Gf«ml PWa% f (0-1) | doubtCulljr frtsa tmkamm #tratl̂ raphl@
Wrl&sa* Owrel %>lat «ta^^ almlay (17) and Bettmr ronmbioa 
(nindsbtior 0) * 
m ^ n c m  msirrra* ma# 4 i «ad 4i&̂
itoOr 42s=LSDDK)2Xims mrioĥ  lam
Ẑ̂ mrlws rasæoae or dl#oW.dal# mroly 1alî oXlata$
aooQola aiŝ Xê  prlmmtlo tüWa* a læXl-'Saax̂ æd dl'vlaloaal
llaa (&œa la  teog;«i:tlal mutism# as & fla# bXaolc lino) 
WWeoa adjf̂ aias 'tobeai dlapèrâ  ̂ r̂osonbi ĵ aaopore* 
praoHoal̂  abaon%̂ %&at aoell abortive oolXa aozsetiima ooour
the l&rsor la the azKmtlouXeag ao«i#wpor@@ ^mwrally
aboaodaat» Wt mâ  W
G^m mSGOTmim Ulrlob* 1882
âootr̂ pa %rloh. 1$^# dotiur* Olmolmwitl Soo# vol# 8#
P« 158*
DXeootrypa ISULlor» XBBB, Ifertb A&orloaJi Gaol# fkl#* p* 8DD«̂  
T̂j# M# EloHo# «sd ^  8* ^ealart 4 «oaopele of ^aerloaa fosall 
Styogoâ  0* 8# Gê # Surr*̂
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Sujrr* Xlliiitaia» S, p# 57$*
laigootJTnpa ÎXioklea «Eûd BulX» 173̂  D* S* G#ol* $uriF* *
®SEH13 XSLèSaSKSSXS t  Ẑoftrdtsa # fz%ê  #r parar»
Bltia 0lrouX&r ŝpR3iÆl.<gîi ÆfurÜ̂ ç̂  maoot̂  or wlt^ %o%# 
l»roc»4 mmtÎGul@»$ jtoooola 41r%̂ tg opertur#@
hesttgdîmX or ïfei®a3>QijâaXĵ  imiy rag%*l&r Im tiiolr mrrwî omcmt» 
4«or«gia3  ̂ in &i#$ r̂asa ŝô omiterm of tîio 
osî'feœrdj î noporos mor ««̂ aitisoporoa
£SE02rPE» CWet%to« olepaas drloîi, 1879*̂ 3
l̂ gQotyrpR irero m* «p#
Plate 4̂  4*«S
Zwriua leee #am. 1 1% thlW ê&e* Pron*»
Inent mmtieule# ĝ proslzmWly 5*5 msa* epert meâ wlns from eenWr te 
ewter*
5ooeoi& pelygOTMLl e4r T&œoboidal$ 41«a@ter intewaontloxtler
eowei# 0*2 asB* ! O or ? posent in Z im»î in, mentlenle#  ̂ dlem̂ tear 0.5$ 
te 0.4$ %m. or £3or»f ^  noooeiA in  2 ma. oeuntln^ frets oeutsr of 
meaitîeule. Tfalls tlilokf e<msplouov5gly integrate* neimllar th lc^ r in 
^e mmtdŵ iles then In InW^aœitionlar eroAJS* F&w mnaU t:ubee pn^ent 
in mcmtieulee.# Âoanthoporee miment#
Xjas&ture not- ^ElfTermtimtes* fr«aa jmtare mono. Zoooeia âiroot.
%He tmlfça?sîl̂  iâiiokeaæd. îîiephm^aa efWn eurv^, mimulmtins oysti**
thiek; %mmwow$ tastjslly Z or 5 in epeoe eqimi te tube dleseter. 
W S ^ t i&tin^ vera* genuine.
M# llickles and E# S# Bassler: op# oit#, p. 30#
O# Ulrlobt ï>eeorfp̂ <me of a ne* genâ  and eome ne* epeolea of 
bryoeoane from ÙinoixBaatT rroup̂  'Jour* Cl5âI!mmtjr6eST%at*
2ïfeV"^V"2V fis»# 12-12a.
i # .
SfXSĈ 3I<̂ » of #»»apor#e «md #o#athOM"
p0roe« pFm^wBBa.t mo#tloulea ooc^^ed of Xar̂ o moooola# «md deoreamlng 
#l$e of tho moooolA procoedins fro% tho immtlouleo «lto olmymoters 
typi<sal of Di*ootf}T% *sd m ooî lnatlim poosoàood jse of̂ lsar jspoole# 
otodiod lu  the ocdloctlosi* îdgootTypa t devmalmL %rloh# 1086,^ 1* 
mùy oia^f doaorlWd #p#oleo frw  th# The dlmr̂ yboro of
th» mcmtlmil&r goosola in id&t epooloo mx& O#50 %sm* oT zsorô  oo&aldop̂  
%wgor th&m ^ïose of ̂  wy&. n# op» naforWa t̂oly* ^  2  dewnice 
le Izm ĝuatoly fî urod  ̂%Rit dooorlptloa Indlcetoo th&t It ho# 
thimor #nd does sot haw ouamed or oystlphrê ms #
ehorsoters ’lèiloh #111 für#mr #eparote It frais ^  wr& m* sp# 
fOm&TKSÎ LCaèX.Î2T# ^11 ehade (31)* 
mn̂ TZPSt Ho* m.
SSQX0
Gesii# SiaiTüETüPOm a* 
spoolëxms of #3t tâsisital Inorustln^ Biyosœ viore sectioned end 
sWdled Wt ocK2 ld mot he identified or ooK^red %lth «cx̂  of the described 
goner# of Tropostomts* Poositly sîiould be plsosd in  the order
Gryptwtcmmt# hut mooessory pores dovelopod %lihin the oavlty of th# 
sooeoia do not poovur in that froily* Bocmnse the struotwe of the 
mdls appears slnlXar to  sŒ*e of tW Tre^mtwaata deooribod In th is 
pépef# tS&e fom Is oonsiderW a no* <̂nms of tliat order* apparent
relationships the Batestoxaellldaa*
0ESZ2IC1 BliCHIOSXBv Zoarlnm Inorustln̂ ;# Walls aimlgœ t̂or thlok
O# Wlriohs Bogorlptlons o f now Silurian and Dê onlam fossils*  
figs* ©--Bft*
130.
zaeiture w t liiWrsjlttmitly #ïlek̂ 3A&*
ôre 4yml0pW i^thla prosteal part o t  #moh oœmliïerŴ Î r
#t mirftoe» prŵ fx̂ tj nevor mmercma# Issat^pore^
fmr# oroamed olosoly %rr%3ged tkiwaaryer̂  rcms
r̂aoKle»*
CÊ G®PBs $3n%tWtopor% typ i^  %# #p*
SâiSîi Crô ĉri//̂ 6̂Tosv @o%̂potmd. tod TT̂ oç, pore»
^̂ rntaaetepora typloa m* «p*
Plato IS, £lg» Bf plato IT, flga* ImB 
Zfm rixm . teon^tteg# aver«̂ %e thXo2a:i0ss 0#3 mm#
looeoia pyrlfpwa, or eobolroularf «econdary pore otoX,
alrosilar, or Irr^ularly é X < a s^ to $  dlmæter o t  eoabte%l jtoe^la and 
waondary pa%# 0.21 to 0*28 s^wf dlmaetor o t  aootola D.OT to 0.1 mmw#
B in 2 ma. seaaurlsg Itog dteaotor, ID in 2 mv zaaasurlng. diagoxaally. 
Mŵ oraa and 'vo^ao toEtnt̂ &̂perea oooaatonally pr̂ ent̂  at jimetl<Kia of 
cooeola. tMok toll* aroaaed 1̂  aloeely arranged traoavarae roars of 
giazmlea.
Zooooia prone atong aplsoariim for ahort dtotamo* Sooondary 
t&toa orlglnato In oarly mtoro sons| espand oonoploumaaly at aur t̂oa. 
Ida$Waga# atoent*
Bâ î latin, typloa, typo of too gmmo#
ICXX&UTTs Perron Point fomatixm, oheüLo bod just 
#tov# Bookport Iteestooe, Solly Xalond Iteo and Trasiaportatlon Company 
%ar%y, Hoolqport, Alpena County*
GSSCBOlOTXf̂ t ISO* 410.
f a u n a l  c h a r t
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ANOMALOTOECUS T Y O I C U S  n ,  s p X
A t À C T O f o É è U S  B I F O L I A T U S  N .  S P X
C A S E I  S P , X
C R E B E R  N .  SP X
L I M B A t U S  N .  S P . X
M O N T IC U L A T U S  N .  S P . X X
S P I S S U S  N .  S P . X X
T R A V E R S E N S I S  N .  S P . X
CALLACARTHOPORA T V P I C A  N .  S P . X
CYPHOPHRAGMA T Y P I C A  N .  S P . X
ÜYPHOTRYPA MACULOSA N .  S P * X
T R A V ë R è E N S I S  N .  S P . X X
? U N I C A  N .  S P . X
DUOEO i p h r a q m a  s e r r a t a  n .  s p . X
T Y P I C A  N -  S P . X
D IS C O T R Y PA  VERA N .  S P . X
ER IO O T R Y PA  b r e v i s  N .  S P . X X
b 'ë V O N IC A  N .  S P . X X
G R A N 0 8 A  N .  S P . X X
H Y B R IO A  N .  S P . X
M IN UTA N .  S P . X
f  O B L IQ U A  ( U L R I C H ) X X
S I M P L E X * N .  S P . X X X X
S I N U O S A  N .  S P . X
S P I N I F E R A  N .  S P . X
V A L ID A  N .  S P . X X X
V f L t S  N .  S P . X
HOMOTRYPA 7 ACU LEATA N .  S P . X
7 A N C E P S  N .  S P . Xf i n c e r t a  n .  s p .
7 LAXATA N .  S P . X
7 M IX T A  N .  S P . X X
T M O L L I S  N .  S P . X
?  N Ü L T IT A B U L A T A N .  S P . X
7 SUMMA N .  S P . X
7 U L R I C H  1 N .  9 ^ ---------- ^ ------------ X
L EP TO TR Y PA  ?  QUADRANGULAR I S  I N I C H O L S O N )  
------------------  f  S p  I N  i V ë K À  n 1 S#>- ■ X
L e p t o t r y p e l l a  A E Q U A B I L I S  N .  S P . X X X X X
M AGNINODOSA N .  S P . X X
M I C H I Q A N E N S I S  N .  S P . X X X
M O N I L I F O R M I S  7  ( N I C H O L S O N ) X
PA R V a  N .  S P . X
P E L L U C I D A  N .  S P . X X
S f ^ l N b S A  N .  S P . X
UNDA'Nd N« X
V A R IA  N .  S P . X X
—LIOCLEM A A L P E N E N S E  N .  S P . X
ATTENUATUM N .  S P . 1
INC O M PO SITU M  N .  S P . X
P A S S IT A B U L A T U M
T R A V E R S E N S E  N .  S P . X X X X
___m i c r o c a m p y l u s  a n g u l a r  i s  n .  s p . X6 R A N 0 S U S  N .  S P . X X
M IN U T U S  N .  S P . X
M U L T IT A B U L A T U S  N .  S » .
6 v a t J 5  'H'. s p . y
X
T E N U I S  N .  S P . K __
T R A V ë R S E H é k S  N .  S P . X
ÙRB IG N Y ELLA  7  T U B E R A T A  N .  S P . X
P O E C IL O T O E C U S  T Y P I C U S  N .  S P . X '
STENOPORA C O M P R E S S A  N ,  S P . X
t  é k A N O S A  N .  S P . X X
?  MÂNCA N .  S P . X X X
P I C T A  N .  S P . X X
7 p r i m i f o r m i s  n .  s p . X
t E N U I M U R A L I S  N .  S P . X X
V I L L O S A  N .  S P .  r  , X
V I L L Ô s A  V A R .  MAMULIf^E^A N .  V A R . X
S T E N O P O R E L L A  7 D E V O N IC A  N .  S P . X
S T IG M A T E L L A  A L P E N E N S I _ S _ N .  S P . -OC
SY N T H E T O P O R A  T Y P I C A  N .  S P * .2L
i
Sb# ll&t Îvee #k# gî ô r̂aphia Xoo&tlcm «.rtd the
o t grepô tœKtfk teow» eaaü to^&XX %3ae@ o t  rornmtloaë
itr̂  glws 9@5KA kaaawa#
ciiAm,zvoiz.#PE:ræ m m < m
ÎA d̂Ulty 0# Qu&rry of CImrXsvQix Pr<x!î»ot» Gompway# &
jWQ# 2B# f* M  S W«
Zo%0 X» Daz$; bXiïXsb̂ roy olmXe* Î7ppc«r Oravol Polmt «tsâ o t*
Ataototoeoiia Xlmbattts m* @p*
Caüjtcanî p&m n*- n^m-
Stto©diphrâ 2a i^ la a  zs* opm  
Zrldotryg^ Xg?t>rl4ia m# ap*
#li3$)Xo% %w ap«
Vlli* %L# Sp»
Danotrypa t aoî leato a» sp»
L#ptotzyp«ll& parva a# sp#
%ravorŝ a&a a# sp*
£^aroocËs l̂us ^rwomm a# sp# 
tszmls zu sp# t 
traversssisls a* sp# t 
Stes&opora T aæacm a# sp#
WssXity XS# AWsdmiŝ  <pmrry (tost p it of S* A# Smith) oao"
fourth £d.Xo WBst of ^üorry of Clmrlmroix 3ook Frodoota Coê aay aoar
ô atoy of ooo#' -îfeGjf f  * 04L S## S* S W#
Zoao 2* Cfjü̂ idoX Xiẑ stsmo ooataiasLias pyrite outos#
Sridotrypa t ohXlqim (lH.rioh) î
LooftHty X7# Üatrîia Ll̂ o Gongmẑ  Qaarÿy# SS soo* 1# T# M S#̂
2* 6 W*
&3BO X# L̂%w sh&lo* ÎJppor OroveX Point sta^  î*
A too totoooao easol a# #p*
Cŷ iophrsgÿïsBt typloa a* sp#
Eridotarypa sljî iox m* sp# 
olmosa a# sp. 
irlXls nm sp. t
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t mW» n- #p* ?
? suoæm m*
IiloeZamL pew&itmbuî&tum n» Hp« 
tz%.'g@rsw#e m# #p* t
jizK^m&cE î-âSE i m i a s
lowüLlty 39* Abeâ oaaĝ  çuarry, #Wr» of BI«ok woaar f WW
#@o* 7# 7* 55 B̂*# 5 S*
%<m@ y* Ikut&lipft «Tl&ald&X limeotow*
Jkûffisftlol̂ ôtt» Igrpio'** &# op*
Srldot%yp% brerio a* #p* 
fidauto a* «p*
#]̂ alfer& a* $p* f
Zimo ShKle î lth layer* of Itmeeiŝ iw#
Brlâotxyipa els^lox a* op. t  
wllfia a» op*
I M ^ em k  m m m
loQAlity 51* Qmtstr  ̂of the KLohlgom Z&m̂ toea mxù CbcoalooX
Oeespesy *t Cololte* ^^ere Cl̂ «
Zoao ararnebered* ^11 idmlo*
(̂ photxypK f miloa a* op* t 
fioootrypo wra a» op#
Bridobaf̂ pa îawla a# «p*
Beptotxypftlla aeqtmbUlo %* op* 
Btlohlgoneaglo a* ep«
'wria A* op*
Stm&opor» toaoimtarollo xu op*
looaliiy 55* BwrfeldGO Ibint# %P» locality of the Bartrl4g« 
Boint fgamatlca#
%rpWtzypa t «nloo, %* op* t 
Idoclceaa laccApooltsosi a* op#
locality 37. Shallow aixmdwed quarrŷ  fcat oomor «w# 19, x#
154,
Ërl&tykzçypm 6»vcmjLo# m* mp» 
StsKoapor» T grm%w8(t ti» «p#
tiooality 5a» Qucurry &t Bwikport» #ea* 5̂  T. 52 E» fî E*
5<m@ iBBmutaa>ewdU Eiookpart î*
 ̂ tttb©mta %* ap*
B'Wwpor» t gr«mmm m* #p* 
xw $p*
&m0 %* Bell
Brldotryp#, alz^eæ n» «p# t
m* #p»
R*. #p*
Bomatxyp» f  xw ep* t
leptatjfjfpellm Rlohl̂ Ê xicmslA 2u »p*
#pl3â&& m* ep# 
mrla. %» «p»
S'toîsoporfi, e<epre#@8L sa» 
plata n* #p» 
tjonailwayalle m* #p» 
villo#&  % r. hwmO,lfeMk xu 
Stea^aporellA ? davcmle# &» sp»
Stii^satella î xu sp»
îiôectlli^ ^1* Qu&rx̂  e f  the Alkall GaEpemy &t AXp©»*
Zone a of B* G* Gmse, Sbely UbaMtooe» Alpmm Hmestoim»
UooXosaa alpe%b%me xu sp*
ISLorees^pylus Wjm&tam m* sp»
StoixopervL p lo ts xu sp»
Bsomllty 42* BHlsl&» alosg Bspld» rosd about cma-*bsXf
d ie #sst ef %emt line ef soo* 51* T* 52 B#* H» 7 B# Xkwrly st
Ordafcrd m il»
Brldotxyps devoniM n» sp* 
t dall^as (ülrlob) T
LomIII^ 40* Slsale bm^ OR south side o f T2im&ler m vsr on«u
half mile eemt e f  ĵüree*«mie ttezu Bexwy Bolnt forsssatloxu
Itsototœous smontieulatas xu sp»
^^ssus xu sp*
136*
nm mp* 
Urn mp#
BtmwpQtiSL t m m sn &# sp*
WoaZlty 47m Sh&%# l*Wr on aotttlx side of Smndw Bê  Biwr
at »^* 54» 52 M*» B# 7 B* %p# locality  of ’̂ ha
^̂ rsfSjT Boint forsmtltEi»
Ataototoooua oreber m» sp* 
mwtlmilatna xi* sp* 
aplssa# n* sp* 
tmwrsanala xu sp*
Duoadlphrsĝ aa serrata su sp*
Bctt̂ tẑ pa t mixta su sp*
I-eptetarspalla aeguahllle m* sp* 
l>l£fôXœsft trawersesme su ep*
Staaopera t memoa su #p*
tsealtty 4$* Abandoned qw&rry of a oaeficat (xmpany near B1
Cajon Beâ b* ^isîsar fomatlen*
Zone %m Blue shaXa at base» followed ty masslw» mŝ gll"*
laeeoua* tCtulsdi gray llmestom* and blue* w iy
sbaKy ilmestosse*
%pW1aypa traversensis su ep* 
t smloa tu sp*
Brljdotrypa r̂axsosa tu sp* 
t <^Xi^ (mrloh) 
slx^l ex su sp*
’sallda m# sp*
Eometfypa t anoepe n* sp* 
Î mixta aa* ep* f 
t  tsaaltl tabulate n* sp* 
f tlrlohl Urn sp*
Leptotrypa 1 splWLfera tu sp* 
leptottypolla aequabiUs tu sp. 
mâ nlssodosa tu sp* 
pelluol^ m* sp* 
madans n* sp.
Uoolssm traverssnsa n* sp*
l̂erooazq l̂us ovatus a* sp* 
travsrsensls tu sp* 
liyî etis a* sp*
156<
m 'We&seX B @11̂  morî
XLp&ese., %& mil#» morth oC  tc%maiilp iJüm»
Xocœ 4# Tô #
m. #p*
toq#litar 53» Qmurzy of tb@ b̂*%gLer Bê  Qî srlê  Coê peî  *t
Alpmm Qtmrry j&djoliw m td  1# gust eoutW&st of q^rry o f
2IlohlgKi Allsmll Cca&]̂ ẑ * Doĉ  Street CXey fWles of àXp&isâ  limestm&e»
Ataototooôue MfoUatus n# mp#
Duoeâlĵ r&gwk sermta £t» up* t 
SoBaotrypfit t mixta s» »p»
Xisptotxypella mooolllfoœla t (̂ Ishôleou) 
Sl̂ mepora f prlmlferal# u* #p#
14 of Gr&bem» B&tâ.t€»ui*s fam» %e#t Urne ##o» %* 
tm 33 s»* H» s B«ÿ bmlf my tetmmozi Ixaaâ WW aW. Grmudl lako» awwWw 
fojasatlcsî»
%fpWtTyp# 3saouloM »» ®p»
6%ver@e®®ia R» #p»
&eptcrtzypoll& moquatllis n» #p» 
gaaĵ inedê a m» sp» 
mlsM̂ @̂msusls 2t* sp» 
pslluol&a su sp* 
uudax» R* sp» t 
*mrla m» sp» t 
Idealsapa traversez*## n» #p»
Hlarocsnpylus esŝ uluri# u* sp» 
sŴ titSkWlatms u» sp» 
ovatA&s m» ep» t 
tszwis 3U sp» ? 
tfavsrsessis la» sp» 
typi<mm %u sp» t 
Bdeollotoeous typieus n» ap»
loaallty 9 of JEt&ishmu AbeaadoRsd sWle pit In Alpmm Ĝ sastary 
near îtenSer Bay Hlwr and olose to bmmdazy lins between Alpana 
Cfisjstexy aa&d Potter Para*.  ̂see» Z1» T» 31̂  »̂# &» S S» Potter Perm 
forxsatloKu
Hociotaypa ? mollis n* sp*
X Z 7 .
la* sp* t
tm sA ijs m* sp#̂
looallt^ tKQBâîfêbearâd* Kelly Islemd Llm T r& sm p^ rtA tX cm
%miTy# ^okpert, Alpeaaa G<Amty*̂ Forrott Palst
slmXs bed ^st sbove Rookport llsmetome*
Eridotaypa t obll̂ pm (t>lrieh} t 
Ecsae îypi t  ine«rtR m* sp#
Î l&%mt& a# sp*
IfOptotrype T q%mdrm%ulsrls (EloWlson) 
LeptetrypellA me^Ahllls n* sp*
Hool̂ Raa elpmaemee %* sp# T 
gysthst0p(>r«L m* sp#
S U ^ m H Y  OF PISSYÎOC^ C ^  T Æ  T m T E % >K  0I53U P
Devonîaa roskc w r %  TSôo^^aissd îa the sô rîihera poalnsuls of
emzOy ia  the alæteoatâi om%twy# D̂ û l&se# da 1841, latro^ 
ducsd t2is riz%% strstl^rsphlo aoneao \  stare, osllln^ tlie 3)svcmlsa% 
str&ta <!ssj«>se=i on the #ss% sldo the ^Little Tr&woMge Itoesfcoæs,® 
sad ofi east the *Yhu»ler Bey UKOstoas*#*^ la  1881, Winohell 
ssatlaasd the Bevoaiea roo3cs of the ead la  1880 proposed
tîitô awse Idtt^le Tzwrsrse î rmip for %e Devoal&a rools o f the soutirera 
pftjlasula*^ Berin^sr, 1» 1870, fir st doserlbed the Bell shale, dls^ 
cussed the stratî praphlo suooessioa of the re^oa, ami atten^tod to
a Om C# Bocclessi ^port of 8# C# Assistant Oeologlst, in
■  ̂ &K>lô ;ïôal ■
a# n# Puller,
lenslr̂ * liiohigan ÎIlsto3rio&l CoEz&ls sion, X̂ G, p# 5GS, 886#
and botany of the Xayrer -
'e'̂ lJleiiuXeCl *̂ ptIT*Cor ït̂ 'OO,
Âlê astJider'̂ inohells The Grytd Ymverso Eô on# A insport on 
geological S3̂ _ irM̂ WtrlaX ^souroe«ri>F tïj%Tlx}%j&ïos ' of̂
G reuK i A r e  v e r s  o ,  ' 3 ? ^ o ^ n s u ïa ' o f
Â sm  Arwr, 'bto«Sr"^i53u^ loGO#
xsa,
« o r r e l a ^  th »  ro o k »  Î3 ew n le :a  o f  « é jo in ln s
L#ne# ia  X8̂ î5, proposed tlïe »aaaa ^roup for tW L ittle Trawree
o f  iriaoholl#^^ ISlth. 'Uî© mcooptloa o f  t îio  I^ IX  ohalo» %w mtr&tlgr&phlo 
m lt«  i a  th e  D evodam  o o r ie a  o f  tlso  ro { ;lo a  ^ r o  m ïâo d  o r  dsflsaod».
<Sralmu« in 1S3S* jsado flrot otmĝ rohanelvo sittosspt at oopor* 
r o t ia c  th e  tra v e r& o  ^ ro u p  i n t o  d e f l d t o  o tm t lg j ia p l i lo  a n ltn * C 6  Bo 
rooognLtd throo aarios in the Alpona region? 1̂  th e  Traçorso Xowar 
lÎ3aostes3aa e n d  ehaXo In o ln d in ^  th e  X*on  ̂ L o ^  a o r ie o  « a d  th e  B e l l  s h a l e $ 
f , the Traverse mlddlo lim ee^^ or Alpe^ llimetoneg and the Traverse 
upper s}des esad llEBostoî s or Th&mder Bŝ  aeries*®^ ^%lo3meases eere 
estlzmted and ohtalnod from well reoords aK&i outorops* Althoi^h Grabeu 
described t̂ ploaX exposures of the threo eerles# he did not define 
the oharmotersltloe of m s^  stratigraphie «ait exoept poeslhly the Bell 
slmle* (hi th A  west side of tl>© peninsula, Grahau reco^pilsed the foX«* 
lowing beds fra^ the Imse upward# 1* Bell shaloi 2* Aaervularl& and 
Strô heodonfea naor̂ w j>eds; B, Fetoekî ' lir-:ostonef and 4, oîiert l«>da*®® 
l̂ sith# In IBIS,, dlffermatlated the Bookport 13Useston© as « suh  ̂
division of the loirer linestcnos in the Alpena roglon#^^
1h$ iiiXiln^ori Goolocy of the Lmrer Peninsula, Michigan Oeol» Sxirv#.*
Vol# pt# 1,“1G7w "
^1* C* IsŒief ihe Boolozy of logger IHchĵ an î^feronoe to deop
h o rln ^ ts  (  % qm  no t e a  o  if lo h ig a n  dSoX#
ûrv*̂  vol* ptm 2 for ISBB, 10BB̂  100 p*
GraWe# ^traticraî lt^ of t!:e Traverse r̂otm of Mchir,sn. IJlob-* 
igan Gool* Gurv*, ï-i&pW for year 1031, 1G1-*%10*
Cr&h&u# op* o i t . ,  p* 174tm
W* Gz%hau* op* e it* , p# £10*
^2* A* Idnostoncs of ^^chjgan, IXchigan Gaol* Biol, Surv,,
Puh* £1* G ao l*  sor, p, 1T4̂ 1T5,
159.
Tôy Taxr 5.24
0ohch52*£̂ î3̂  Wi# 32oo]̂ p̂ojr% AẐ  Alr]̂ 2̂# 5h Jdtpcîïat
CUnmtÿ*̂ *̂
AfWf BU of tW t̂r&ti&rB.phl̂  aeqiienae <m tlm
'wostem sids of t3^ êniîxsulsL̂  Pohl i» I S ^  pi*o^sod t W  foU o ^ o ^  
dlvl«5oîi»ĵ  lis'bsd in dosiô sactlnG or̂ eTj, f^r tto mlcLlle Bovonlan. 
oimrlying feo ^ 1 1  ahelo#^
Berto®koy forsm^tion 
Cliarlovoin gt&go 
OrRVol To±u% #t%a
Eo «Obo #uBBa&riBod thô «tâ ntl̂ raphy of th o  trawre® î roŝ p on the
£ldo 03 fol lows
TWm̂ lor ®&rios 
series 
Pro&guo Xfilo eorlo® 
loiï^ Lâ o t«>dB 
Grmitl he^o ünastono 
Boll sîtolee
Î5ïe ssost r«o€3eit «usa oo3 r̂̂ h©neivo etiWivioion of *tho SVawreo 
groap la the Alp̂ aia région i^s %̂ de ĥ*' ITortl̂ îa. on4 Cooper la 1SC5*̂ 3 
la a prelirdLzmry pâ r̂ they rcoo^lEOd tea forrmtîoa&X aalt# aevoîï of 
%dïloh wre no%r» The follo^lnj forn^tions oï̂  arrangée la desoen-dia^
it* Ver l^iehô» TIio of Alpcam County^ KSohlcea*
llSohl̂ aa Ao&d. %'i*./ voi* 77, l0C7, p* ifîl-ÏOS*
E» Pohl* ihe Devonian Traverse group of rooka la MloTw
7 ^ '  ^ l s t T7 1 ? % '. ^ -----------
^̂ 3. £* Bohl# a it., p. 25.
^A* &• nar^la, Jr** «oui G* A* Cooper# Kow forination names In the 
Kiohî an 2?evoaiaĵ  -Jour* V̂ ehlaL̂ toa 5oH* voi*‘
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SqwHF Bay (prbtmhly
#Wul̂  W «CK̂Xudodt from 
tW Tmvwrs# group) 
Th%md#r 3»y *tag#
Pfertei<%© Polst rormldim 
Botter Fmjes& ftmsmtioa 
]gojmmy Polst fonm tlw  
AXpaaa Xl̂ Eoatxme stage 
Ixmg leke stage
irniisna Xijasstom 
ta s n m ^ m  
Botet foraetlmi 
BosXqport Ximestmw 
Boll shsle
m s c m v T x o m  ow
Fsrs&tlsms of tbs Treimrss group aow r€e<̂ |Eïlssd cos the imst 
«2td on the eas t sides of the southsm psmiasule of IHshlg&m ere 
desorlhed frtas the hese upeerd* :̂us tem *stfige* has heea loosely 
used ty later wlters â per̂ ttly to Iztdloete faunal dellW. tetlons* 
Spooies of frepost^ate are listed after the g^ted definitions of 
■fâio fonaetloim or ŝtages»*
ŒiœETOi^psîosœr m o im  
Gravel Point sta^e
*lt has been show that thro%;̂ ]hout the thlokaess of beds 
below *31uo SîsüLe* ^mro have been oosssscm roourrenoes 
of a oortala mmbor of ll̂ &ologlo oharaeterlstlos* fo 
sum these tzp ocemootedOLy there has boom a singular ab-̂  
sense of the oo&rser clastla materials» ospcoially 
sllloates» w h ile  there Is a fr^uent alteration of fine» 
grltless shales with the sîmly s^  oosr̂ aot limestones# 
Fosslllferous blaok shale partings are partletilarly 
' siMmdant tcmrd the riddle of the Gravel Point seotlon» 
Mille toaard the top fine» Hue» alayshales beoome In*» 
oreaslngly apparent# A  great najozdty of the sedlmmits 
are made of the darlcer» eospaot limestone# whloh in 
many Mses are strongly bltmalnous# CxyprtooarystalHne 
Uiasst̂ nses with a lithograpHo tescture ammprise janoh of 
the beds near the middle of the series# Beef struotures
Ml*
m sd  X a t« » î #re  the
Wmwmeet î mturee thrmighout the 0m wl
The mĝ TDxlaKt» tWLokaea# »f Oravel Pelmt at&g# 1* %20
mme of the Trepeetaamkte mtWled wm% o^P.eat^d
fr^  the looaH tiss from ahloh PohX eoê splXed Me meetloim. fhe mcme%
#trmtlgreg&W Wrlzoa of loeallt^r 17* %# Rsad Xĉ eXttgr #cme 1*
la the %mâ ewat»̂ Ê to@key regime ere met kmn&K^ Wt their pleee Im
13» aê uœoe e&d XlthoXô la ẑ̂ ieraetere #eaa ta be thee# of the blue
^bale e t # »  tcpe of tl»  Grwel Feint etage# The ep^lee knosst froea
these tm» loocLlltlee %re$
Ateetetoemta eeeel m# ep$
Xlîsbetue m# ep*
0S.11 eaftntbopom typloa m# ep»
C p̂W#imgaie typl^  %w ep*
Puc»edl̂ N̂râ isa tqrplee xu sp*
Szddotrypa l̂ bride xw sp* 
xu #p» 
elxa2»M XU ep# 
aiXls XU ep# t 
#OB»trype, t aoMeatai n# ep*
7 ssSjtta xt* »p* Î 
t enoma xw ep*
I^tetxypM l# parw xw ep* 
lAwlsRKL imssltaWlelam n* sp* 
travexasaaee xu sp* 
î̂ arocass^Zna granemt* xu sp* 
tomuls n* ep* 7 
traverseasls n* sp* t  
StmxGpom 7 xom&a# n« sp#
Chari crrolx staçe
*Thrm%haut the fir s t 2 or 3 feet ©f tmds In the 
IMtlaX dmrlevel% depesitlcai* ^erew r semx» there is  
# osml4emble abimsltmQe ©f fli»*  roxmâed quarts grains 
lnterspex%e& xaore or less evenly throu^ a gr&xmlar 
reeca%  ̂matrix eontalnln^ waaerotm wr& and broken 
shell fragments# As # e&ole the Charlevoix series la  
oharaoterlsed by frmggaĥ t&l depo*itl<m thron^bont#
Aoqeent ooourrenees of bitnmlnmasly laminar beds# the
S* FohXt The Middle Devomian Inverse preup of rooks in Micfei**
gqgu « IJatTlSZŝ T^JcSTr
to£  7d* no. aaïïVT̂ Ŝ siiTp* i-î?*
142,
of wl ooXooroous eëllte near the middO.#
of the eoottosM  ̂ «nd the rwurre»oe of finQ r̂aî oed 
hoda a t tho î ôp**75
Approxlrsato thlc&me»# 23 feet*
Xrepaal̂ aBLta f̂ roas; the GharXerois ete^e are
Bertoekê *̂
*Sbe flr e t eoatlsmeue Xag%r o f the feteiidc^ eerlea 
la  m guKk-Wdded* dXrty* fragpsemtaX Xlzieetogm with 
<^yldulftg ;£̂ lXemd by a fixaaXXXfermi# ggnd rœk« **-*
^At the heglmilng of Betoslc^ tXnm eoadltiomm m re 
fitXXX very mistahXe# as le  evldenaed X&. tloe lateral var* 
latloa of #l3%Xe beda$ 1^ the o%fXe  ̂ otdwre# mad In 
g^ieraX hy a eerlea oT fregzsentaX Xlaaeetonee at the baee* 
there Is* aaoreover* in  a eert&in frê ssiSataX* orineldsX 
oeqguiiaL «^sellent isiuicatian of shaXXow vater ecmdltions 
in  tdï» fore&et̂  eroee-»bedded bedding planes near the 
hase of the s^ tias*  Throng the Xosrer 33 or ee feet 
of ’̂ üe Petâ ^By series are oontlmains Indleatio®» o f 
SiWLlsentatlmi isithln the range oT «mrreat or wave aetlw * #-*#- 
Ihe lai ddle of t3&e seotlon a^aln ŝ rers in  Its  oo^mot and 
srwenXy bedded* fine grained Xlnesl^nes and siMtXes a 
retnra to noî asX and steady sauine deposition in  the 
area* fïm Introdaotla^ In the nppor portion o f tlw» 
aootjU%a o f an abmidanco of ooXloldaX e lllo a  in  the form 
o f segregated and banded ohert argues strongly for a 
Tstura of the area to a eondltlon which was affected 
by eWre InfXuoiKWw# *»« This la fUrtdwr os^meised 
by the ooourrenae of dolorsita In beda*”^̂
l̂ r̂oxlisate thloknesa lOO feet*
frspostossata trosx the Fetofid»̂  fonaatlmi are unknown,
ALfŒA ^ICS#
B ell shale
The Bell WmXe la tlio basal formation of the Traverse group 
in the Alpena region*
These sliaXes are for the wst part Inmoessible*
'B* Ficdjlt op* ait** p* 13* 
B̂* JU op* eit*# p* 20*
145.
«inse either erod^ or eovered d rift
depogita #Za%g their lias© of mitorop* P rom . the w&%% 
reœrd# ve kaiam» tholr thlolaaœe to be ©bout 80 fœt«. etiiak 
thlalmeofi le  saœrl^ ecmst&nt ow r th# awrthmra port of 
tk» mteto» l̂ or #o«ao ye&mth» oloy ima 4uĉ  ziortb o f BeH 
fisad nBimf&otured lato hs^ks« TIïo ’̂ rlc© îmvo,
^ 0 % ab&mkmol for aaoẑ  yeor» iâ m  pi te «ra fu ll o f  
isoter» Orozid lomo 1# wdoapbtWly %mdorlola b  ̂ theso 
oh&le»̂  or oorvod out of Wt xk> oxpoouroo ore founder
The w ly  pXaœ el^ro idw s^mloe uægf eotauâllr bo eeœ  le  la  
tiw o U ff o f the elnk hole before mmatlmied» of whloh
tlioy oonetli^te tW lo%er portloi%* Th^ ere^ however* 
g[uliw ismxweelble# X n  ooXor th ^  are blue^ lik e those 
of tîie 0<ŝ 3&xt ooî >an̂ *̂ » olay pit* end 1% le  very probable 
t2mt they eoatala the ^yploml loger IWalltom fauxws-» %e 
blaok ISuroeUma ehaloe are absent la  th is r^ X < m , and 
Swæe w o  asuet zæt ezpoot te  find a typtoal barœlltto 
famak# Sardiiger mantloas an. exposure of blue «haies at 
the ba^ of tlïe blui^ In See« 8, Tb 32 %»*. E* 0 3#-# and 
Slves a len^ l i s t  o f typloal ^azsLlttm fo ss ils  fTofâ these*
Shese beds app^ron^y repreaent the upper portloai o f the 
Boll sW lo.*^
Speeles o f frepostcsmta from the Bell slmle Inoludet
Cyphotrypa ? %mloa n* sp# t 
Usootîypo vers n# sp#
3rldotiypa brevis n# sp# 
sl;^le% &# sp# t 
splnlfera n# sp# 
veulHa m# sp#.- 
Bĉ r̂ tiypa T lexata »# sp# t  
leptotiypella ao<piabills m# sp#
WWïl̂ ŝmmsla m« sp# 
epinosa n# sp# 
varia a# sp#
Sta&wapora ocorprosita m# sp# 
pie ta 33L# op# 
benuimuralls a# sp# 
v ille  sa ha^ilifera m# var#
G tmioporolla t devmloa n# sp,
Btl^emtella t  hybrid* a* sp#
Boolicport linos tone 
%e %ol$ort lime#tone rests dlrootly on the 1W»11 shale In the 
0reat lakes Stone & Urns Ccû jsaay (bmrzy a t Sookport# the type lo ca lity •
W# Grsbau* Btratijf raî xy o f the Traverse ptroup of î iohlnan* Hiô.î>«
isma G«>x. £u*-*./'s»ptl'?5r-^:rÿsarm Tr% )% r g v n î .  ^
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ISL the erlglim l the fonamtloga w etot
“Eie hed Is 29 to S3 foot 03f evem isK>ro thlok
mad foram ma aXaost oontijsuou* bluff mxtoadlmg froa i^e 
aort& 11am o f mmoblam g» T. 2  ̂ B* 9 B**. mouthmmmt 
mlo% the o f Imkm ^zroa fpr %orm them * mUm#
B̂ k̂;port llaomtoam 1# ommeatlmlly mtrmmtoporm# 
moaml* mto#» with m mmtrlac o f dmrk oar hlm^ OTymtmlllaw 
mad vmzy hlttâ msKm llmmmtoam# 3h» mtoaom ooatm̂ bom from 
mlXRit 94 to 98 peur oosxt o f omlolim
Vor %10W* In 1927* ptd ŝhmd * mootlosi mwLonral In the Qnmr%y 
in ishloh
*thm B:̂ lcport oonmlmt# of shmit 40 foot o f llxr^stono^ moat o f 
i&ldh Im W.ttmlnonm* AnotWr fMturo la  ih#
Ingly different llthologsr of the tKpgwr tan fmot̂  %WLoh 
la  tKLff^olorol «md̂ vKey flno^^minod and larmdca %lth 
m W M 3 q f olomvm̂ ô "̂ ^
TbrM apeodoa from ma mono mt loomllty S3 wore pom*
mltly eoHootod from ^ o  ^oc^port llmomtcmo#
Oy^^qyollm 7 Wberrnî  ̂n# op#
StMoporm 7 r̂emoa# n* #p* 
irULloam a* ap#.
Forron Point formmtloai
^dro«3 i to tlnlmh ol«gra# Intortoddod ■with mwE%l%lmo«oua 
llnmatozm#* mil omraqrln̂  mm mWmhmoo o f fo u lla *  Owr- 
la in  d irsetly tho omlomreoua %̂ml# of ^lo Gonahmw fomaam 
tdlon and landarlmln ty  tbm Booïqport Hme#t*»ao* Thlok&oaâ  
m ^ppT ôxSjaaâié^  thlrt^fl'mo foot# looeOLltgr, ^oo^ort
qmmrry# ^ookport̂  Alpmm Gounlgr# ^ohl̂ ;mn#^™
The following apeoioa worm ooUootod frm  mm oxpoemro la  the Kelly 
Island Ham and f  xttnaportmtl<m Câ pm̂ r Quarry at Boolport#
Erldotxypm t ohXl̂ nm (flrloh) 7
^2# Sialth# Idjwmtm^a of Miohl̂ an* Itlohl&an Gool* Biol» Surv»^
Pub* 21* dSaEnSrTÏ^ i9Ï£*^p* 174-179*
A* Tor Wlmbmm Tho atratlgraphy of Alpi%u& Countar* Hohlrmaau Î2iôî>* 
Ao.d. 'CTlSSTTp."IŜ JiSsf:—
” A. 3* 'Su'tials» Jr#, S* A* Ctx̂ pors Paw formation sasse. In tb . 
laLo^^n I>eTOnlaa* Jour* T%ahlnstcm &3̂ a3* Sol*7""WX* 2̂ ]r"î5Si>*
P»
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ep«
f XS*- @ pm
Wptotzypa ? guadx*«u3̂ paXitrf.« (MxrWla^) 
Legtotzypella. mequ&hlHa m* $p.» t 
I&aalmagL A%p#a6ma« m# &p» t 
^̂ st$te%oparm n »  @p*
0@a33h«ar f̂ oroeitiloagt
*IN9ur pewlatemt thin r̂ay Xteieŝ m̂a hokUŝ  
ifflth; gre  ̂isaXcMurê ms Rïmleâ  #1% oomt&î z% n Imrge #peole# 
^  yogal̂ ĝ rl» Orex̂ inin dlraotXy ty *
WjÊ̂ K wZLlimam and wv&rlÂln Igr olay elaLWa of̂
F«rrm Pi&lmt tt>rsm ^<m mr U m M uro^ #iiAkima##
^Mt* ^pe jpegion Axm»sd the Smishaw ««booX*
«M» ^  SZ  K*# E« 0 MZp<emm Cmmty» M̂ ohlgaai#*'̂
The faXXom̂ % «poalM mre Wowa C^om  the Gonalm^
C r̂phetzype Moultits* 7Xm m p* 
trewwrnmi# %w #p# 
t %miem XU ep#
ISridetarypek g;r«mo«& n* #p*
Î ohlî Dm (Ulrleh)
A#
iBBklide n* &p# 
làsfâotrypa. t anewap» n» »p* 
t niacte A* ap« ?
7 JAoXtiteĥ la'ta A& #p*
7 nlrXehi A* ap» 
t^ptotoypa 7 aptoiTem m#
Xeptatxy ŝXla ee t̂ashiXia n# ap« 
%3ÂalnÊ&@#A A* ap«> 
sdehl̂ KAfieaaia n# 
paXlœî a m# ep# 
wrimna A* ep*
'mxin »* fp* 7 
Xâî leæat tx̂ aveẑ anse n# ap« 
MWToaaapylA# A# #p*
A»ltltahuXft.t%£a n* ap# 
emtua xt* ap* 
twAui# ap» t 
tzAwnanslft m# mp#
%pimm A* #p*
BamiXotMAA» typioua n* #p#
ItlXXlcm» Ximaatoxw 
*33#A &%%y te HzseatoAe ^ th  shale layers*
GljL* S* 70art&in# ‘̂r*̂  and 0., A* Coopers 0 p^ oit*# p* 526*
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by mood brcnm b»&3 & t A lp e sm
Hæmtoxm* m id  by gray mhalaa #md %iæ#tog&e#
or tW OoKtdlasyr foyimtlogw Greaboeb æaamroa 
310SS# tBoaty-^hroe root* Type XoeeXily, oacpeewr̂ m «Xoî
Frwôb tœâ* casê baXr aolle eoutb er the KlXlla»» Toeort»
Lcmg lelee» JLlpe%m Gowity* Klehtgaaa*^^
1^r^K»tcs3ate ejre uiJsnora. from thle formetios%*
jUpenft lln eetœ e
fi&il Cooper st&tedt
•Tîio majore rooogul&o Voar WXebe*a redeflmltlmi or 
the lim ite o f the &lpazm lîmeatcmo, with the exoeptioa. 
o f the ĥl&ak: Jklpî SÆL* eo2 ^  %hleh le  eepeurmted helorer
MM the Kllllmne 3W Book Btz%et oley e f
Oreheu le  m looaX dsQf foolee o f tW lappor IXposm horleon**#^
Boîtier Crelmu mer Ver Wloho giw e oossolee deeeriptioa of the
Alpoæ Üme»^%o* The Moke dosorlhod ty Crebmi ere reef llg^etozmè*
«ad laora or lees iss^m rm  •Ubsse-oaŝ LstomeOŵ B̂dr The Doek Btroet oley
lu the upper Alpeam llaoetono le  o blue oJüy C or Y feet lo  thlokœae*85
Ter %ehe oonsidered the “eactra herd gnsgr list©» bose.̂ * etr&tus&
aao* 6 of the CîmrcdslU o# the h&eoX mesabor of l̂ io Upeno
Hmœtone#^ «ad gove X23 fee t for the to ta l thlokœos of the fonao^
tlon «hXeh Inaludoe the hleak llmeetoaae#
Speoles o f Trepoetœoto teosm frmm the AXpeno Xlaaeetoœ Iroludet
UooXema alpes^enae ru ep#
EXoroœmpyXoa ml$tutw o* ep* 
f  teaopora ploto ru  ep»
^ X m  S« Hflurthia* end G* 1» Cooper* op« oit*# p* &26«
G1&* W« Graheut Strfttlgrepîiy of the Treveree group of lHohlrraaa. BioJw
Igam Cool* p̂li* Z'or̂ Llwr ÿwir i90jL# p* ItS-lTS*. *
W* Grebaixt op* oit*# p. 178*
W* Grahaus op* olt#^ p# XCd*
A* Ter TZlohe# The etretlgraphy of ^peæ Ccwinty* d̂ohlgeru iCloh* 
Igan Aoad» Sol*^ p* IGd*
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m
W,foH&tu& xu dp« 
Duoê r̂%GE«a. m#rrxLt& ru jsp̂  T 
K<M2a>tiryp€i. t :̂ %ta m# «p̂  
î-eptïOi;x̂ »p©Zl& %wmi Xljgorsal » f (Elohoisoiia} 
t  prtetToYsal» &# «P»
Horroy Bolnt fozrmtl̂ m
*Bro«ga «a4 Xî stojae®, gr&dlx  ̂ vtp& a,rd ixtt»
#Lz%l%]A0#aua oaloaretm# olay# Seimrml of
l̂ dd omrry Sp4:^fer of* î ranuloema «md Gxypha%mz@ 
OTFea'lafîTtiOjî o t3y tytE5"l̂ oE^ar 
au&& 'Ŵ kTXaJjo (#asaotdao@ ^ th  hl&iaio) ly
Zlr^stœao* Gfoato»t sssasurod  ̂ foirty-»
eix foot# ]̂ p̂o r̂̂ amy JFVolnt (&I0 0  3ô 8̂ @t
#a Besaaa GoB̂ may or Sovosa-̂ mllo 35mWor Bay
iûkpm m , Coualy, aokl̂ RR*" ̂
&op^1aœ*tK fo%md Im tW SormQr folmt form&tlo& ore*
Ate^totoeow# oroWr m# ep* 
xamtlcralataw 3 1 # *p# 
oplssuo m* sp« 
tro^rsoiXEio 3i# op*
Î ioodlĝ ixm̂ saL eerroto n* ep*
Erido-tzypo grsmaoo n* op* 
olnploK m* op*
? mlzto 3 3 # sp«
EeptotrypellA a* op*
ULoolo&m tr&v^ocomo a*, op,
Steac^ora t E&noo a* op*
Potter jgtosa forsn&tlmt
*Bluo to grey olmleo* olteMmtlag with orlaoidaX* m xb^  
Xlldio^rap l̂o or oẑ XXaoooub Xl;aostoaoo of sïsoXX XaterftX 
Œ tœt* ooafcaiBiag # fauxso <^mrootorlaed ty t&@ oomaoa 
prooowo of Ç l̂lndroplwHma* Bopstmted fre^ tho Portrld^o 
Balzit forssfttioa WWve cy 0  aoirerod la te r a l of aot over 
oefwoty feet^ oad lleo  dlrcotXy on tho oppor oXey of the 
Eoreey POist formotixm* Greatest thiokaess aoeewed* 
-^ilrty^elx feet* Type XoomXlty# the f  ̂ ®d Potter fora*
E* h&lf of eeoe* IB end XB* ttx tà eeo# 20  ̂ T* 5X H*« 3» 8 
E,* AXpeom Coun^# XXehî m**^
8* WerthlzL* dr*# essd 8» A* Cooper» Eew forraatlott ïmbïï̂ &s I n  the 
Kiohlgea Beiroilan, dour* %ehlast<arZ5e3^ % toÏ* là;5~i9S^^
pTTZZr*
^Idea*
148,
ls33mm  fMSL Pott#r Farm rDRmKtloa #r@a
t E2olIl« n* #p#
«Lttanwî @& IX»
n» ep* ? 
tonula %# Bp#
Partridge PolBt fora&tdLoa
•Gray m%d ai^llaoeou# llmsaixmea* and gray
aaloaraw» ah&laa# <Nmtainlng saway arŜ xxcilda and blaatolds* 
Sapaa t̂ad from th# Sqt̂ ser Bay Xlraoatcma ty » three Toot 
covered interval# and fr% the Potter Foz% fersaatian bolow 
ty  on interm l js o t laore tWn aevmxty feet# Shiekneee 
fo%xrteen ^ et# lypa loeoHty# erne tern shore 
Partridge Point# three s^lee south o f Alpona# î£iohtgan»”®
Trepoetc^o^ lacëmm. t r w . the Partridge Bolnt formetiw «ret
Cŷ hotrypa f usica n. «p# t 
lioolqma inoî ôeitum n* ep#
Beroaiaa Trepostoa^ta %ill he of l it t le  value for etratlgraphio 
eorreSatlon until the genera, ere preoleely emended and redefined#
speolee in this paper helong to new genera# and a few ore doiibt- 
referred to  genera originally defined for Ordovioion# Silurian# 
and Corteniforoua frepostasato#
the iKcoeptton of Bridotrypa ^  obliqua {Blrloh) froaa the 
Hpœxa region# leptotry^  t qxmdrangularis (̂ uloholŝ mX and Lento- 
trypella sKmiliforRds CSioholeon) both frcea the Bead 1 ton of Wldder 
end Arlnma# Cbtorio# «11 speoies in  tin? lîiohlgan oolleotione studied 
are new and# therefore# give no evidence for oorralating the Traverse 
formations with the Bevenlon of otdmr r^;ions# The la st two speoles# 
boeevsar# nay indioate a hroad oorrelatlon of the Traverse group in the
^A# S# Harthln# 4"r## end G# A# Coopers op# alt*# p# ^S#
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the ef Qatetrle
0Ki2;sr eerrelmtlem t̂sxr̂ stiwl-X the state
ÎS W the #̂ KV#y %3#tt ea i3ie east^ ^ th  #«»
p&rt of tbs dm¥sX %tat sek was %» This oorrelmtlmi 1#
hsss4 %̂ oa ssrgwsX (gî^t^isabXs f&ats# $tmaopors f  $saasoa m# S]p# 1# 
speolos #%siarlats& to these "Wo foremtloms#: (hm speoi.es of
the 3&W gwias %o#dlzhr%̂ ]2m #oo%rs .la the ẑ%Rgr Balat fosmgmtloa#. 
m&d eaother sp^lo» of tho same ^saus ooouars Im the v^^or part o f the 
OravoX Ê̂ krt #tsg;s* Those are t3ae êàaly Xek?»  speoles# Atae^tœoiag 
XU Is reprosortW tagr speolos from the ^spor Oravsl Poiat
ste^ f sad hy focr sp^xlos frtm the Boreeesr Poiat foTE&atlaa# The 
fw t AteLOtotĜ 3%s* ^aoe^i|»hrecmj sad, Stoao^re ^  do mOt
ootasr hoXo» the Sook Street oley to the XXposs ro^toa to t sro proaoat 
to the %rppor pert o f the Orsrel %tot stft^  sessas to sutotaatlsto 
this MrrsX&tlĉ
SsESlér-p ^  S«» Tlie strugtural futures of the hrî amsn ômo-»
V» 's'» jfesü®»A j/roo*̂  %X* aou X£-̂ 3,'
eTTSs-sei. p i*. a>-es*
SosorXtos end fX̂%uros X$ mesr epeolos sad 4 aŝ  -gsrtotlesi 
*■«*■—■"'*■■■■■< 3to h3~ro&(̂ a% Ausïe of tho Sool̂ iostor sheXê  G* S» Oeol«.
euM^y p;.T s ’yi».
Dosorltos sad n^ares XS? .amp spooles, IS o f IMX ŝ# 
sad w e esoh of Slrloh*#^ Mâ pmtoẑ * s # end Peers to* s 
toloogtoG to 14 geassrs of Trepoŝ matê  #11 of Sllartoa sge*
i The early Psleosoio Bryosoa of the Beltlo wovinooe* f* S*
E k U ' ' l Æ  '^(^pTT^T'pTSr ^ ^ .
Ooatetos #se w st roooot sod twoful statoaw t of tîio
150
Bast-
th e  Q rdcnrlala^ gœæs^mt «wr®
The gssj^m  M t t o ^ r a
eld« 0%%lpar& are râ ŝfiised̂  3%e@
Ssî ï̂a?̂ o#ara parapos®^# %r%^j^33&r nmy « p ^ l s s  «ekî ue»r 
% r ^ t l e a  e f  $kra ^baasrSl>ed fl^2 * ed *
D esorlbos na spaalicns*
•̂t 331hllaĝ TRnlita oT .âswTlmm Ô rdorlelEn %W Btlwteii
^ sT-------------
X̂ l̂UQss end lÊ̂ZÈSï̂ Ê̂  t a r  ^eoara aa4
speolas of SlXn̂ -̂asï# mæl 3xmmy ^̂ sCLlartez-g
^hywBOSk# 2asfo %p t a  d&to tWzL % o k le#  m id B e s s le r^ s  
*%
The ar Moas £^th« Iimt*. âaiîu Bapt**
^RaeXiimt seaŝ -px îalar dlsaxi^laa of mar^ialagy « 3 3 4  
tttxoMÊ r o f fasali *md rcwient Bî soK*
©S^teimtio poXeoziWlag%y* 4Fll%Lrl%n̂  r̂yamaa* Oeol»
Tiivi'ttsjC ' w &t : ^  i^ = 5S 7p T s!r^ x4 .
ISô ïrlTie®- md .̂ dgtiros famar mo# epmaioe to Cÿ̂ hot3f*ypft;»
I#^ t̂otr3pa.. trloclas^^ «534 ŵsjbatr̂ rxk-#
■̂î Pemton Brŷ ygm of Tly$or̂  l̂ ilEtmtolo^fa Tom Ttoar,
iXjf ■ -ahUiT *ïî£̂ :̂:;£j£U7t, K# Eol̂ eâ lsê imrt* sohe
Varl%s3%aaH]R%KlZi!Ẑ f 182̂ # B3 p# # pis* :̂ &^48*
%ptosl of the I^tos tagRsll Id&a are daftoed mar®
prælaaXy «gctd the w »  gemme t?lrlohqtiypa le  p3roposed*
tfttoe deeexdpldLaxie m tA  flgw ee of 11 m#w speolee b̂ <mgl3Ĝ
to flT® s%&ore of Batootomelltofto*
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e t ±fôdoc e t blblle^jfepMtt),
S2S p#
X!Ŵ îscMt eXæGXrioëtlqR of tW hæŴ
up<m. etr let m̂ ĥeresisM» tç> t^e ImWmmtlosmX rulee # f ssœlĉ -*' 
&»mX aaaogmmaXâtÂ ar#» laadWz mâ  lbltXl.Q â̂ î̂̂  Xlst c^ ^ et#
^̂ asBcâ î  &n& # e#:Wotloai of the js^et iaz^^rtmit Mfor@mooe
e&ah gemiS # f Tropoetcw&i%# (ÿoXootaoaaot*̂  Crÿ t̂oetcsmta^
 ̂ !̂ oteô oaâ fe^eiX «atd rooeat Braroeos.* ômr# Ae#d*
^pXal£ys #w m@6&eEK)X#WzlaX oWagos Xa
BotaXoguo X# .ÀSLÏmXX&j» p&%% Xhê -̂%e@30 ^̂ cmtd.o%llpo%%XX#
1# prO|s>̂ d. ?̂Hr BfikXeo«<̂  of Authors estd
Î TMoporid  ̂X* 3wlm»teted for the trep̂ "k3%to%e 
titoslXy pr#W.mwly e&XXed ĉ̂ EitXouXlporXd%@*
■*■ ^o 3̂S5lmtorl&X tîgtee ^  fo e^ l yad rocottw Bgy^ôfej dour*
Proposes four isosr 3̂ @©e-m i^ludXsî  Siamoporellea e
Bœ âXso BlehXes, d* H»* smd Bassler .̂ R* B**- X^O$ BXrioh* 
O*̂  4t3Sdi l̂ BÆstXorp à# ftod XSXo#
0Qn^r« B# A*g Bee A* B##. #aX Cooper, C* A», X3S6*
Cucdzŝ , ^  S« t 33%e etr»ti%r%p!̂  isnd paXoontoXô y of the Clz%>iirmtA 
series of ' jïŝ sjâ  %a%
' ^ ^ C T X W f f l ^ ï ï f  p *  m s-n æ , ss pis* Bï̂ resœ, p. 726-0ec, 
pli* C-52 *
Of the. XSl desorlhed imâ fXgwad spooles of Bzyosoa,
oX^t ne# epeoles of O rû^rSjaiM ea Tropostgmmta»
Del&s, Cimrl̂ mt A deaortptlega, esad #trstlgrapM.o œrrel&tlom of the 
Ponoe teXlXô&e ' ' WohŜ oaa '
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aŜ JŜ TS, 1# p%&.
flgmrea 41 zi^- #pG@l## #md w  zamp 
Wlozzglz^ to «#%m of"
a# 0»t Begô  of #». ̂
In .Amiü&l'lpepert "Sg ~^
ye^rW oü̂ e^.
tor G* ^  FuHsr, I4i33si$̂ # ISoSilijsn XlS t̂oirlonl SwEsimslon# 
i^8# 3P* CT4-̂ 0*
01ï^# G# E*t ^gir «W ypociée Oîf ^0m&±%& faM3E&
3m*at'"%53T'S5* ÏS3S;'i r
2SiJ® #ello%!±z% new |;«^ns of 3 t̂Q#tom&llié&e «n® <%0fla#à 
«üftd gwotÿ^R Wt not X^^erltella#
,̂ gM.poroHn# Oœleolm!^*# Z^ne^Tn^ Syrii%o*
l̂ i0en% î̂nm î w* spas^ S^ s #W % rlotloa nre 4e&A$̂ Wd 
£n tfeew @̂3%?%# gt€Ëfî poTn: and BeLtoatowllm» nlX frosa raoW 
d̂  l^sl&sl|ïpÎAn A^»
03sÛMm^ A * Wm t  oC tke TrwimaMse n̂cmap of Klo?ii£:ftn* ISolSf--
1̂ :61; %r pV la-Æao,
pin* T—3*
Deaorll̂ ea o%̂ n̂%n of ^mvenno aroolm mnd tmtr^w;wr 
tîsfl following ntmtl̂ pn&phlo n&ltet Iako nofloe#
.̂ ponn Zlneeta%$y nnd %%mdor snrlon* '
> ĵ ilsw-r# B» #-*T %orth feonlo^ lWo% foes 11## towrtO"> 
Boir %%%# Â '%r~̂ ÆÊ "%"'o4]̂ ^̂ #̂ ''voî%rT#. lo6o#" 
Îllîjtfl* Bzyo&on# p* lOT l̂tO*
B9«0£Cbe» hrlofl^ # nelootloi* of ^cnnm «aad npeolon of
Tr^^oatomita# ArtmaSal Ise^ oasa bo la&od foar pneltelm r̂y
sopnratlon but nre not m u fftia d m x tly  n p  to ^ to  for prwlno
BrU# Jgssos* ysetl̂ ontology of Bow Tork# Vol* IX# oontalslsg dosorlp^ 
t l O M o o f j '̂ f̂ao l^ e r  'mltiïlo' 'dlvialW^'
153.
1E^"^/^pLÎr^;55»5^ p. m-52» Z44-1’7S* %KL#* I7-1S, 
4̂ >w4Ĉ*_
■S©ŝ rt'b0it many m̂ eWles Bgyeao» BlZmrlmgk#
me» ^^agm %Zloi«>r& ^ZZopora  ̂#md
mr# iâ@̂ %̂3w4» 15̂ 50̂ 11)0# w  l^ 'w ssS m t &r
^P0rt «m. tW survey e f Btat#
^  'Ŝ  X̂#» pX* SS»
DmÊ̂ plh&â ’èu'fc deeâ OalXopoga tfe»
t IkmoTl ppLl(%& Brŷ tcA i^t c ^ n X s t cJ^ th« %̂m»@3r î̂ ld#r%j0r̂
x s s p r r s # *
3"%kjp JH»- £vSf*̂ XB*
^WUr%p-^^%r lz« ^ t^ ,ln g £  g e Z i e ^ m  m #cre##r%
t&m 0  ̂CaXls^gy^u #re 40#CFrlb@## &@ee apeele#
man# ^s#rlbe4 Kore fWLly aacî la  "̂ %Xaweim'Wl0g;y
a T  Mmê im Z » 'G» TW  if& ^ o «aad s u p ts r ^ ^ ï la l
tdwm# lit t le  %l3*e»
^ %e fWâna #f -tW Hlaimra.- Îs Xadlasm̂
• i ^  la it . ,  £5&» m c ^ ^ g c  i s f w  yew
ZS74, Ü3S0UBa «rdltloaji lB70f pl#»
Caaatmlrai lam êga&te ^e^arlptl^s# and flgwre# m0v@r&% 
t̂ #p0#Wî %̂̂ Æe l̂ ryo#oâ
17̂  ̂ pX#* 7-2Z#
H0#t 74 apsmle# de#0rlWd are mew* Deearlptlome
«md Usure» ef 1̂ %peetemat% Inadeĝ tmt* for l<Wmtlfiaatl%m*
*» Bryoeoeæ ©f %» %ypoy Heldarberg aad Beaislltoa
j ïE S ^ T S s ïr r ? is » tt  w i '. '" ià, !!& (. e* n a ~ m > — ^
IdetrlWted ma e%tnwtA la  iæ i«  Oemtalae Inadéquate
154.
_Tr%mEitô̂ f» t  aggaaCtatâ  $$aaot̂ pe BaXlU
*$ B^orlp-tlw- of mafsr epeclœ ôf of ’the Î wear
_ĵ er*Xû̂  ̂ YoÆ feiAüT̂ -üa-̂ Z
Ü ii' yoar jl̂ T* XÎ Ŝ * p* $S1^S4^ pl&# S-2.5-»
Plante# S""3̂  HXoetrato the ep^leat of F-meetelle ^esorlhetl
1st rê ŝrt̂  l&gt tsse llZ*mtr&W «peeiee of FTOesrtella.̂
%a%lï̂ >r%y m&d. Xdeĥ aüLlo d^^erlhed last m>t fil̂ ured te  Ite
t Cœtissae.'tlîfêi o f i^aeortetlcmô of rîT^Eost not printed t e
w  * g ^ i r t — — g m t f n i i w i  < m m  » > ■  i > w » i i t ^ j  #  ' # i  » « ,  g , , .  # , i „  ,  # = ,  « ■ >  « f i i m  g .  I l  m l  i i i i  ,  _  i i i  ■•n mrnin
 ^
£or Ma®- y ^ ' Ü33C>,- 3US82* g. SS-ST*
teCtisd03 # of F^eeoham er^leotene*
of teptoti^^ t e^^dnaŝ ŝterle (l2telK>teom),
^  m ià  G# B#$ ^teoontelogy of Yô ẑ  Toi* VI#
fer%te % % % ''""ntete#"' *"4eeo3£̂ Ftloa?HS
« g !  I  U  I  * m . W H >  - . J H  i < j ï | > l i  g  I *  ■ - ! ■  ■ ■ — ■ I L . ' »  ■     «  » '  r ,  m  11 .  i #  « l i u # »  i »  i '  u  ' - —  « M .  w ^ m iM »  ■ ■ ■ ■ » »  IW iw  | i i  ■ ! — w g l ®
«IS 'of .iŝ gpol̂ ## frcÊ'â tĴ T'loV r̂ liVlilorWr^# wppen
SSYï̂ r&eî̂  -eÏÏLir groupa# ' %rv* et
W M *#ww#mw*me#L# ### # ## "m#f  « W w e w g A ^ w T  %
Sto'to Gf Âiesf %ork# %BGV# 2W p*# o7 pim*
G o o tftte o  d e o e r i p t l ^ s  o f  D sv o n la a  frepoetemmte
0 2 ^  o t& a^  p n W L tea tte s*  % fm rbm aK telj^*  te m o r lp t lo n e  & r» 
nm gi^  » n l  te e o d  eai o i^ ie r f te te X  o M n a o to ro #  f ig u r e #  o n »  
^ te g r o a a ^ o  a n d  a«%%dcR% Sihom t e to n o a l  o tm o tu r e #  a n d  a p p a r e n t ly  
a a n y  e ^ ^ o le #  a r e  M ore n e o e u t w oz^ îm® n o -t
« n t l r o l y  o o r r œ to d  t h e  o r r o r s  o f  m s d a ld e n tlf lo a t la n  a n d  
m^nsaa^rs^^
#  a n d  t3 iH f lo ld #  H* F*# I te e o r lp t l e m  o f  g p œ le s  o f  f b a s l l e  
f  ro ts  t h e  D ev o n ian  lo o -^ ' oif kew
-i& i !6m *' & g w V  ÏS% âîr% 573* g .  2 E S -S 4 3 , p i s .  3-X 4»
D e æ r lh e #  F l s t n l l ^ r a  oooldorai: (no  ̂Liooleg^) *
155.
Ipom ? wtnoholll Ulrleh#
A# C.i 13)» ĝ e»lâ ry of llo^^r %îiehl:';sm "elth rofor^^» to boŷ
%%, p%m* 14-ie*
ISjSOXïÊse» wi*pholo^ stnd ^ ’̂ ôfssssarfc of %ropo»t<Bs&t» m  
»t@empo3rl&6* Gozmrl# dlmgso##» of Stos&oporm 
Ixmŝ LW m&d %W%lpor& Tmmg; &$% cmsus Eonjbaok"*
offlÿgâ la propoaW* gmiot^^ of X»eeporjtot>
Vlmaset- -la osa» of 20 asow apeoloa - 4»aoilb»â
«aid fl̂ urad*
lâ̂ âirp. A» H* t Bcaaa- sryptoatoemtotia Bwoaoa frost the Tr»?OT%» group 
o f *Wï-bBüGa* im^SâïaE^riK^Eer^»
t^ala» 1^0# % p** Sf pl«*
l̂ ærib^ea #zd f3̂ ;ur»a 2$ now apcoiea Wlsaâ glmg to alx 
gm&ara of Oryptoatomat»*
^LUor# S» JfUa toerloe^ goolog^ »rd p»%»o%̂ t%>logy for tW ixao
of ' e4a%lom't' #
GanoroL a%l apooloa of fropoatcsa&ta bmmai in ISSO are 
InoXudod In lia t %lt̂  oorala and graptolltaa^ Üonorlo 
dl& âoaoa* lis t s  o f opaoioa* and tltliogro#ilos *jp© out*  
moddd % îssore rsoont %oy3c* E%molo^»a of n^torio and 
apoolflo nemos and th» disons alon of nosaonolature euro s t i l l  
'nalnsbl»#
156.
 ̂ _̂____
p»' 67^%9* ÎjLIim»
et z$3& gfOSK# ù T  D&tm; t o s æ l l  ld&(? # gt̂ î EKyggbm^^m#
9:oà 4s5iaarib eâ aasd t W
A # t fro m  t h e  j^fygsaSya forssfe—
tKom o f  ISSX ’T'licSï̂ r’Hi"'”o o r # * IIT " * '
TS94%- y.' 'iS.:'*..
o r t s lx if t l  dks$orlpi^m aA  o f  C1me% ete# m gm lX lfom aly#
Gy Wrrmm^Sl# ^ d  O* ^mdreax^ntiXixrio f r e ^  i^i© E m a il t e a  o f  (kyt% rlô#mm. miimiiimi«#»#m#»i»ii#''f  #*» mthumumir .iw mnnwMi .'■■ imiii«#mii mw
nwmrn,i,tm-m,.m̂ ^  l^pOî*t? t^ho p R ltto o m lio lo w  o f  'th o  Frrnrino® o f
p .;’T » iv r “-----------
I^ ord L W o b«tt dof^s m ot f l ^ r o  l^ il lo p o m
{mosF lio o lo g m )  fro m  th a  DowoBlazi o f
S h l r ^ - t e o  a ^ o o lo e #  l a  p o r t  a e^ #  or% d o so r U b ^
iBfïXrtXx fr o m  ^ 1»  O rd o v ie ia a i # a d  S tX u r iM x u
^  t# ie  o f f i r l t d o e  o f  tl%e ^ % W lo te
p©ïuo^!]r’̂ ^'Eir”o r ï ^ o t i ^
3̂̂ 3IsS%Elyo""ê olo@% i"̂ ' p\©«- Br^
o^ST P > T " iS ^ ^ r p ^ ^  12-15..
—""I""......'"k$ Om tl»o etruottrre «ad offia ltloo  of tho ISemtlotiHporta.
ïtW oo^soae ̂  ^  Ŝ^io^ptloaa- 4^  '3Cll̂ t̂r%5Cve
îdJLaüw%k IbST loâ â "'" Su3̂ ‘' Bo'àaĝ^
ĵ̂ Tp̂ V G pi»#
Boat o f t^e early troatloe# on mor#iolo^# doimloî gmt# 
aad rel&tlcmaM^ of t3a& STopostomota» InolWtoo earofol 
doowlptlom» of PI stollpora# Congtollarla^ B^Ntylâ  S S S t  
oolipora# Dlplotfypa^ WoKWtrypâ  Praooparâ  Poroaopora# 
l̂ gterotgypa  ̂ #ad mdô oato do&orlptlaas aasd fi^.ro» of 
lH w tratlyo apooleo#
wad B&aslor, St* S#* A of Amorlomi foosil B*̂ -̂
*oa* laalttdlag l>lbliogra^?Sî "^u 'b@̂3C" ^urv# .
157,
BliîlX* ITS, 1 ^ ,  06S p*
to  jge#eT@k. and &i&@orlWd
liaTor  ̂ Cœt̂ adng dda^mæa mT anbordar»,
«r^ <̂aoar&$ llarW# shr̂ BB&Iagleal amotated MbÜogr»f̂
phy nf'mZl. p m ^ x %  d@0l.3l% &%&rdwm
and Te«̂ ti«UÉ̂  Bî rosKja.̂  omta%ag of m&d np#oio@ â^oXndlî̂
Ml5dlĉ p?spî  and for amd
%re^Woa arr^s^od author <md aub^oot*
E* S* t sdd^â Tt^^ree f̂ rm# o f rosko la  ^
9 b ir  y C ^ ^ -gsË t' ' i^^ T isr"̂ ;" 2  px»,
Doflmsa 8tr@Ltd$napWlo %nlta on isast aida of aout^m  
2̂ $$i3$sula. oT ^TOs detallod 8ti%tl^ra#ilo aootlfma^
ftensal H ata, briefly dlammao# oorraXatlcn of Trâ mrs# <m 
oaat and igost aldea of pmdnaola* posltlm  of tho rooko £n 
ĝ mra% UL̂ ô ooalo, and paXeoi;oô ;;rapî̂ *
V G# Oboorvatlosia on GhootoWa «md aop̂  roXetod ftonora,̂
icsao' aÿ î'oa** 'SolL"" '̂ ÜLlatïolphl#:,
T j s s i ;  w s ."  % n z% ^ cG "
Êo^rlboo moly one Troposfesmta# bloslom.-
m̂lnutum, frw  B%rtrl*%o Point, Jlîahlssû* Deaorlptlmm of 
aovoraX Boocoslaaa ap^loa of FlataaXlporldao IClohl̂ an
m sà  Ontario aro aloo
■̂*- Omo^Xof^ of tbe îriOggQ-r BtggdjaanXo, 2^o3il̂ on î3ooX# fitrr*, "Tol*
p## &mp#r
Sbdjaar, 'Em Soo Grabau, A# W», and -IM̂ aor, E* 1B39»
Slo^on* 0.» A hûaodbook of th# gcnora. of tto Eor^ Aî̂ rloàn B&Xao»*̂
osrolo Brÿo^oo  ̂ &'5R^̂ Iro""oF̂
Ü-vln '̂ opSoieô,"'''̂ -̂ Yojïîc kààa» * ' igoï#
i r r i ^ ^ r T s m f  p- ««s-^sa, pi=. jws, %-2s.
158,
# liidLa  ̂ #ool4 mre B^sorlptiî ns of ftoÜ i.0 »
of #ro ^oaoreÇlly ofta^ iasŝ
#B0mr%ktô  ojslor felotorioal 
t  Seo oXso 12&Ĥ  tloiaeâ  oW- O» SU, %%T,
B* JL*$ Uæ̂^̂ -̂ sîoo o f I3Lohlg«m» ÎIleKl̂ jeta Gool«- Blol» ^urv* # 
püh# ÏV; Tïa'a  ̂ îO«̂  i-e^
CNastt&iB» flro'fe o f tbo ^ookport llzBooto##
M j& OKlfe of tho Treomgroe group» Dooorlptl<m
Sisesfsr^ G* A*$ Tho fgt̂ ao of %e M ttlo Sollao llzaeattmo Im Sto» Goaa?̂
bou2i%  ̂ ^̂ IrT'%o3%%3&̂ T̂ oê Ẑ %Z ÏV^
bovatUAO of ^aoourl» 0̂ES,. p* Z%3̂ 2GBj, pl@# .S7̂ 7X» 
TnolWoo d^&oriptlom# of M m r op^l<m, Hot%rotry^
#at& ^Rofapyptt o f » t:e3mZot̂  33»1%* G<K3orlo jl&om^flootiow 
ô ĝ uron̂ ^̂  ex̂ po*Ktous»
o f 1bbg Silléfe obolo of Gotmtŷ a» Go^# furv*
4 ^  sor*7-̂ '2âuïX» ao* ' S2  ̂ïëàTi" S pXs *
GcaitoXas dosorlptloa am4 flguroo o f mi# mmy
spoolos#. ^>rotrypolX& ohloensle# fTom Br'ipsmioai*
ülrlo5i. E» 0*t Booorlotjümo of o gezsus ond omao nmr «poolos of
w ^ z Æ r ^ ^ T Ts» im m s a r B w *ïcymZFr m s»3a 3 :'%55;
Ikt* E istf,' ?@i« 2, p» i i s - is l ,  pX* X2»
Zmaludo# orlgiim.1 gessorlo diagaoel» o»d ëemorlptlmia 
of oovoa m m s opoolo# of Atootoporo otid dosorlptdoo of 
Glmototoo #%ogmm* gmaot̂ po of PloootrsTA* Bo Dorcmlmt 
opoolM deoorfWd#
Dooorlptlon# of mow SKlurlem «üid ZSovwiOA fooellâ 0<mtr» 
Asaor̂r" ̂ iftoosGito& î' moT 'p»̂ ' plo#
GoatWüa» orlgiamt deooripti(m Of %»ootf̂ po doyordoo,
159*
fr w  Begs43.lxm, tÆw th@ %!<»#
t̂ È ss& rlotisi, ÎSaXâ gaï<ï Bry ŝo** ôur* drusljsmt^ Sœ» %Lt*
Eiai;*  ̂ '-roll.' f," 'ïaaét, p. 121-175. 2SS-2S7* pi#. 8-8. 10-11*
% !. C, 1883. g. 62-^ . 148-1C8, 245-279, pi#. 1. 0-7, 12- 
vsl# jpCL#
flM lf .#% #. to r̂lawea
'Ww
daĵ LaGbiDd*; I&oo%«sm# .̂âr̂ eKoparK* 3%toetf%sell«L* 
CalXoporellja.̂  ôldô yorR.# .B ŝayellgt̂  Bpt̂ oper«k̂
&W 2s»sr sp«sol«3: f̂ccoumtel̂  ̂m id
mrltiAR.lXy
•*** BftZftgoseltr E%r̂  XXlinol®  ̂ izol# 8* XBBD»
The Xsssp^r^mo.'t Q̂mô r%ĝ a #W4y «-f
mat# L̂amswetw of tW prloolploa of
oXasoifXootijQst» W3*̂ ïoXagy# oz&â rolotlm&ehXps of orôar## 
fKE&llo#» «sâ fo»s %h# WoXo of &XX mibooquo3̂
mo%Ŝ XogXoaX mtd tazismaml^ mxtd hmt Xlttlo
modlfXod ^  XoWr' D^XcdLtlona #r» proolae.
tW Xaz  ̂mss^b^r of «pooloo 4esoril7ed mxd flin r̂od. Bo too to» 
g»lXo o&Xl<pm oud llostloi.illpont leÆsohoXll ore îxwa the 
Demxmlmi of ^notWr Bon?oril<m frê otomolm# Mcmô t
'̂ gypoXXo {nmy Brldotyg^) # 1# d̂ orl'ocwl t r w z  th&-
%Rt%tia@& of IXXî E&ola m id %CR%#
# Xo^-r BHuria^ Bryosoo, of 3B.ino&obô  Cool*- lîat* IBLet» 
Swnri”lSm ^ ^  "boo&ô  wX  ̂ B# pt* 1# XBSB#
1BS5* p* pio# i^sa*
Asx mmmXy dooorlM,% r^ay «̂moro ond spooloo
o f tropootoBsfitiWj» «Ebd othof Î tyoJROil iiLT^oly from tho Ordo-elô
160 ,
iBsinetT <>f the
%lo@i Î21 -IW.̂ lhw aa» 33ewEilian spwlee eJT frepoeteM-
-
B3f̂ xp% iat ZltteX# %* &* 'Vtm#. Text'̂ ^oe ô t  p&leoaatolo^# #4*
-#■lay w  \È» EeatEszty 24 e4*# |#<aa4<mj' sS" %
harlef ^eaerlptl o-f #uWî%Wre» fteîXlee^. e»4 
#s3Leet#l e f
jW e* ̂  v u  V U »  «k R  V =» V 4. ^
^38 w a t  ei^palglpam t e f  tarepostotm toue
SEsor^^lo^ puhXlehed elzae# %S^» 2%Wr4@r6 
3&t@ r̂&t$L etre ps?opoe®d*. i& m tl o u lip o rB lle#  B eteretryp eu  
h^ptetrypR * % tlf:epor% » A taetopora^ I^oo-lescm» 
î*ioc3^gseHa  ̂ aua4 a re  41s<s\j^sed#
raatrdetW ;# «b4 a ssea ^ d , ajsal th e  masr ^anera^ Orhl̂ a^cyelda# 
Cyp̂ ĝtryim̂  g CalZoporlzia* amd
Anaphra^]^ a r #  A ^flaW * 321agnastle faK;̂ :Lly ah& raatara -odf 
th e  EatoreFts^'pddaa^ Aeg^lesaopaĵ idaa^^ $m4 T res^ato^rldaa a$e  
p read aaly Of tlm  zm zy WRsr a pee le a  d osarlhad  am i
flgurasi^ 0£Üy Xdaalc^a mcmroel# frcea thé Kasilltmt or ôw 
T o z^  la  Î npsalasu.
S t̂ossÉï̂ lo palaoatoXo^ of the hower DevRnlaa deposit» of 
l̂ ryiiasdV^x^soa*'' %&33d@Ẑ  J"'Km̂ r̂ %13*
ÿ#
D oflaaa  th e  aasr @̂@aua giplogto8K »pora» Dee% rlhe# and flg#^ 
laros tim  foXlor̂ ln  ̂ «p ociaa o f  T ropoatotm tat C y^ otryp a  
oorru gata  f o l ia r ) *  C elX otrypa a ty ia ta  (B a ll and Stopoooa)^
XQl.
CallotaypfL m&oropoMt (iS&ll)* Srl<$ô 3?ypa coytl@oe% (HaJtl) , 
I%lplostozmpor& («eller), ŝ T̂ merloA
mud Mcmotryp& tâ ulâ tafc (Zlall) $ mW mm» epemlect 
Bmtoslscŝ lXfe iâ mrporoa&j, Eridotrypa parvullpora# Lloolecm 
xmloh l̂ltBV Sfcsnopora t jbiafuet%s@̂  euad Strmz t̂etryp& 
X̂obuXaj*lê
idSMiblto
ïàlè^^» 'ZZ^XZ<L, pi* T
D^orlWs mml tme apecWa of Zrepea
Ifet̂ l̂oullporm 1 2 } ^g^rylĵ denais*
Ter %ebe* W* A».t e t̂ r&%isrmphy of AZpmsa Comity* îiolilgmnj, Hlohl̂ -
AMtd- v e i. !C^'m9;-ÿriBïi.io2T!^^""'
Gl'ïmm Tsmr at%%tlgrmphlj) aeoî loae of oKpoaurea oiT tlie 
r̂â yerse î FOup in the Alpwm region*
TiSKMram de P#$ Sullfe olaesiriegÆlone die TrepteetomEidlj Attl
Gœ* ZWl* Wi«"' ^
A "bsfcxsaaotaslo revieien the Trepaetcmmtm timt hme not 
been «boœptftd* Follo îg;̂  vmlid new ^onem prepoeed* 
Pr&sgp r̂el 1&» leptotrypellm» mud Leeperlim*
Wartiila  ̂ A* S*̂  end Cooper̂  a# A*$ Hew foirggfetlota ^dahlcim
î>êwaien* Jour* #aehl%ten » p*
Freliniamzypaper briefly doflnind forasatienal tmita of 
the Trttverat® srowp In the Alpeam region#
Heller» Stuarfcs The Pelsotoie feoim*» Gool* Surv* hosar Joraey* Kept* on 
Plaloorttolo^yV voi* S» SC2 p*# 53 pis*
Poseribee end figiiree nes? epeelee l̂ notryrm oorrugata 
(nosr Cyphotgypaj and Esohatroporai ellnrleom» genotype of 
Xlplostogaopera. t3.rloh and Baeeler» 1915» froea the Deekere
u
m
•rt
W
%
I
s
«
I
a
<|G
I;
Î Ï §WIWIM
t
3
îu- W3& ^  ep#    «>.-....»*.>r i,
%# X 2D, of
W33aw pSLt% of %WkrliBg* Immlxmted# Irregularly
%@&H& Rsd 41#triWtl4m of 41%̂ !hrmĝ  oæuS.
#a#-
2* ##a#̂ lô̂ Eypo# ShagOAtlal tMü oeetlOEL* X 1̂ ,. #Wwl2% 
rel&tlTe of amdL «osaXl uooool&, thlo
m%4 etrt^gor *wm#ool&tW TKlth large
^ooæl&» Ho» 215*
3» fîŒKoholatype* Sewr&l X S3̂  mWwlẑ  cloar
gausate ^mXls aW solid  #mm#ko$̂ ore$ In outer rwLtmr# 
aosm* 315*,
Ŝ mtigr&pWLo W rlse# imîteym f20^T), Xft«sa?»̂ la<slc 
taùs^ regi<̂ #
Xteiôtqt^oug oreber &* ĝ # , . r, , #,  ■ „ .  . -r„ gg
$» Bolotype* Tamgoutl&l t3iia seotlcm, X sh<mi%ig large 
azsd sligh tly  thialser waULsd sooooim ©f ssssjaÜouXe, ad^
Jgoeœtt amill thlm called aoœcrie,̂  mad ma&lgfmate wHa*
Vaguê  smmCLl. aogmthoporoa do ohô r e t tWL* 
tl<m* Ho# 47#
5* Ifelolype# %<x>ooia# % from difformat part of
roarlw* Bsorly ^flpod aoanthoporoo pros^it #t juooiion* 
of «oooslal %alla# Ho» 47#
®ora«y Pblmt foreatiem {47}, Alp%i& regtoaa#
Alætotootmg hl fo lia  W» aa# sp# ,„.,,...̂ i   .21
iS# ' Holotypo# X*gagiiaadi ami iddLn sootLoa, X 20, illustrating  
poorly dafirtod itssaturo aoæte# tMjo, grazmlar, irrogolarly 
idiiolm?md wlXa, -and oromHog of diaphragms aW oyati'* 
phraĝ &a ia  parts of zooeola d̂sera ualXs are tSdtokenod#
Ho# 441#
7* 35&oXotyps# 7ang^tial thim »ooti.@m, X 20, sWmdL% rola* 
tlvo aim# of zoosola la rumticml&s and laterEsoatioular 
areas, and thlu ar̂ lgaaato oaHe# %̂# 441#
2, Eolotypo# Several zooeoia, X 53, shcn̂ flag acmlgamate 
vm.11# sold ahaooo# of aoaathoporea# Ho# 441#
9*  X S^ th ro w g ^
Tblfoltate altmEÛ  ^Xs^rlbuti^ #f iü̂ p̂hrê paa-
mnû q̂̂ tlÿWP&̂ 35* Seatloa hrokma mXoag maaiem 
m  # 4€1#
10* Bslo’̂ rp̂ * Poll&hed &aâ «toWal loî glWdlwüL
X.S  ̂ &hoW$̂  hlfsH&t# ob&r%s;ter of sô ^̂ isa*. Bo*
Ẑ >ak Str®er& o l ^  i^ ) #  Alps^im
Ate^tatœmm &* sp-* jm,**. w..„# .̂ ,.m, .n».-» ■., ,... „ „ :         .i#,*,. ., me., „. 29
Hu* ito g o ïitl& l "^hia oootloa^  X l̂ arfe
o f  Bhoadac; % lls *  o œ ^ lc t ic ^
4iff® ri® :uïo ia  sl& o o f  la irse^  eisd jgsm ll#
«33  ̂ mhomme o f  moom&hoporom*
Bo* $$e*
19# BoXo%po* X oa^lttïdjüm l oee^Los# X 90* ohawl%
o lo s e ly  41@ phro^^ « 4  op p oo lto
tsbH  ^lol^isdUsg: l a  o a te z  zmm.m Bo* 3%**
IX# ^tral^^po* l^cqB^ltüdjüml th ia  #ootlo%L* X ID* #W%1% 
d ia p fer ig ^  TOd o y a tlp h r^ e^  a o re  o lo o o ly  arra^ jod  la  
s^ ïô o  o f  tWlokoKmd m lla  t&&% la  ]g#rtg
o f  moooolm* Bo* 24&*
.  Xtre.tlsr«L#% lo borljtcaa mmaomi# DravoX P o la t
?# ehalo (IT)# Cbarlowi;sï»«Fotosk<  ̂ rotjimx*
P l a t e  1
fi M'TTl;/:
X» Xeâ ltaî iaaaX t3il& re«̂ tiOSî . Z ID#
îssXT #G#rlm3y ahmglRg ’«X4ii ix̂ set̂ t̂ r?® irŝ osa- Im ±̂iXo& 
X̂@#mâ âA &re onXy to *f læaXX '%WL@uWajj%#
lâjid sh#r% smtor# y%$to&*-
Z# I5Dto%3P#* îksBgltiidtoiU. #f yow^eet p s ^
i&T *EH5«cto* X #3wWjâ  #%pu0%ure %T «iid
aroWad hemd e f dtophrm^  ̂ ssd #̂ tdphr%g;E3@' edge of 
Aearliuæv Bo* ZS6#
^  l^lot^^^r ŝm̂ mattoX thto % 2 ,̂, »h<mtog
X%3%# XKmttoel&r ææeoto to emiWz'# amelX ^lito-emlled 
mwGeto &% rXght# dtobrXWtlcei ead etoe .ef eeeatW^ 
jpcarefe* WeXXa ef ĵ oeeeto to e@mt@r of isasâ fctoule 
ta@to toeamme o%ts #Wz% gmtore %oae*
22etepDi%pto %1X Xlto^toï-t;^ to tSïtok
s.oo0QFlaX imlto to  to^ei* of flipir®»- Ho*,
4*.- SaXot̂ ^m STOoraX mooeoto# X SK>* whmtog $mmXgoxm%# 
otaruoto» of ^eXto oad usiialXy large moaniXtô
perro e^^totod l&ẑ o e-ooooto* Ho* SSd»-
5tre.tlgr%%!&lo tortooa urdeaemst* l̂ odssti
t* iübê o (B"X}# Cîm3rle'?oto**Potoê D̂
Atoototoootm oreWr- m* @p#
^  Botoî rpe* Xozagitodtoal t^to wotlœa* X X3# @ho@tô  
dleiy lW tl^  of dtophrag#8 mad oyetlphrag^ to 
l̂ ^atore «sad -mtore regtom»# mad ooimptoaoue 
of ozoWed dtoT̂ ïrmgsag mad ogrstXphr&gim «10000 totod 
0dto 003300 of «fell Ho#. 4T*
^  BoXol̂ ô * Xof̂ ttidtoaX tMa ooetioa* X «l̂ owtog 
%to groaaator m l l o  betoooa o<moo of thloktmtog*
*ad diotartîffiEtiott of dtophraĝ - mad oy&tlplirmrî Eso to 
ü-ïtolc: «Sfil % hto Tsaalled p o r ta  o f  o o o o o la  l a  o% tor  
eaatar© reglost* Ho* 47*
Hormagr P t̂ot formatl<m (47)̂  iXpeaa roüto%» 
Atoototooouo fetogtioulalaas a* and a* ap#** » - ..̂ ,.. .h. , „.  ^ 7
7# Genŝ olo-̂ Tpm* XoagltodtomX thto oootloa  ̂ X #htW" 
tog; ahooaoo of dtoplirô ofi to tocmtore rogioa esoopfc 
to #<mo0 of "WWLokoaod walto# tooro&stog frog%m(̂  of
w  #pP%#oh
5E2atïure re^ioji, «id dosa #f tiiiok--f»aile^
j^rt^ «f itaaaalfi. %&@&r paripWz^# &♦ 114̂
S* S%g!We ojT mmrlim* X 3U5# ehoReiz:̂
fâùatiatCtê ? oots^cad c f  %&a%# *oa#ajÆ#
JX 4^
3Ior̂ %y PolRt rcĵ ssitsi.̂  (̂ 41) ̂  raglosu
P l a t e  2  :
o r  rCÂIIS t
A tat?totoem m  s a r n it lo ^ a t^  n »  s®*̂  4m3. n *  e^ "w„.  ......   2 7
!♦ Om3GKbo%o"̂F̂$ tS*to X iRhĉdaâ
ml&# %f lars^ - AAüL m m ll %(x>eola= «tad iat«»-^- 
^ r a te  sortes tsaro o f  v m lls  tssc i^ ü tiiou tt-îs»  iB-xaxfe© ##%%»# 
t^hG^oraa l a  iaigsa^og& tlotd& r a o t  ir’l&l'bdo a t , th W
laasa lfW atA oz^  but. a  fergr lar^mr- csiaî# promoati æ a r  
la r g a  so o o o ia #  %1&#
S» OozMdïO%o%]̂ # Xiosî iŝ laal ^iis ŝootloîi, X ©hcrâ  
la g  p a r t  o f  asAaX «nd ^ t a r e  rogl<si*. XseEsîaatÆsd atna  ̂
ta r ô  o f  ^«f^l t^ c ^ sc sd a g s , g r e z a ila r lt^  o f  tM a  im l lo ,  
and d i^ tr lb a td o a  o f  di&p&a^a^as a s^  o^ratl^teàgsso^
S o w m l th lo k  o r  p r o ^ a t  l a
t^dcdb-'saXlod part®- o f  a o ooa la»  . 114*
5# % po% po» l^ s^ lta d la a a l t id a  ®ootl<m» X XO, ®hosd%
Xwgor %mt%ra a<xao âowXopod boEbsat̂  ©lemtlemlo## 
o<m©pio%cm® o ro ^ d ia g  o f  -diaplara^sa aad  oyatl^ m & gs^  
iâ oowks of iaaXl tblotmiizig# and rosuXtlas ocmXXoped 
ootXlno p rod u œ d  at W g lm d a g  o f  maW ro r eg io n #  Xo»
XIX.
P o in t fo zs% tlo *  {16 o ad  47} ̂  AXpoaa re$̂
Ion *
Ataototoeot̂  %raT%r®o%el® m# op.    .i . . . .. .r      20
4. BoXotî pô. Longitudinal eeotl«m̂  % Z)#
grfêmlar TmXXa botŝ œa Wo nïna&s of TmXX tblole- 
« a la g  *î5d distardbutltm . o f  dla^E^iraggae mad 
In thiok «md tWLm TmXXod parts of ôooola* Mo» XX&..
$. BoXol̂ po. Longitudinal thln aootl<m# X 10* sLowing 
ocâ ik ^ e r  a»l part of eŝ tLor omapoalng mmalvo
and btmd® of oXoeoXy arranged o t̂l̂ ragpse 
« ad  d io p to a g p a  l a  aoaoa o f  î aXX th lokw dL ag, Bo# XI2*
ê »  B oX o^ 'po. T angentlaX  t h la  g o o tlo a ^  % 2 0 , ehcWja^
oon^aratlT O  ©Is&o o f  Xargo ,aad .aasscCLX x o ô e o la , and fm r 
imgïÆe aaanthaporo#^. B o . 1 1 2 .
7* B o lo ty p o . SovoraX so o o o la , X 6 0 , mho^zlng d é t a i l  o f  
tfcJja. ia to g r a te  w l l ® .  B o . 112#
î^ rw ay  P o in t  f o z m t lo a  ( 4 7 ) ,  A lp ea a  ro g lo m .
Atmatotœaim eplsaug a*, «p* '  .....     20-
0# SoIô FP#» thla % 20*
(MrnWy jgumtimîX#* Waowla;̂  W3Ê m>»
« tiw  «is«« ^  X itxZ 0 #a& ggmil «ooôola* imlfoagm th lc^  
meaa of mXXo* aod tm  smH Bo* 11$̂
## Soî.otÿpe» sooeol̂ * % 60* intt̂ ^rat»
m-WPüoiairo of tmXlO* ami amill iaooaaô &̂ô mà» ĉ esat̂ io>- 
pore#* X16*
10* lœgiiîadiimX this % 20* of outer
simtur& rogicai* -aWwliîg Imtê r&te Iŝ lsmrbeâ otruoturo 
of iW% tktakssiî BS# tMm $n&zmlor %allo %ot#s«a 
t&dlokoBB»! isoœo* di&triïmtloa of #ovoloped
la  tWLokwmlloa ¥a» XXŜv
12* ^s t̂̂ rpo* Î oEn̂ ltudiisol thla oootlmi# % 20* ĵ oertï̂
:W2f tW atmrlao* of 2o
o%i&2 rc l̂oa* easl oroadod beado of dloptoa ŝ  ̂«W
dovelopW to toiokn^lX^ mmoo to  metol 
oad msutoro- 576*
ĵ oTï̂  Betot fom&tîoà (46 «ad 47}* Alpwm
Og%ig3̂ olXo t tuborato a* ap»  54
12* Boloî po» Surf&ûo of toofosttog «oarlw# % S# oWato  ̂
prœtoGKtt omilool ^^atlouloo <x%po«od of lo^o iM-ok̂  
toHod moo t̂o* ô* 210#
Strotdçrsî iio tortooa onknmm* Bool̂ ert Ito^toao 
î* (50/, AZp̂ im r^toi#
P l a t e  3
t  tubeyiftta             354
1# ÎIo3̂ tsyp&* êmgen'Uwal X 2 0 , #W%lDg
ef l3tWrmontl@%l&r
mW tWL0k"̂#&ll<@d iso'istlcmlar soooolei, Xar  ̂
tbopores Im lesm’tlsuXea*- ■
2» BoXcrtÿpe* E«*v̂ ra3. aMKmoAm* X SO# ahmi&Rg Wt0r(>t3;gf̂ 4̂
t̂mXX ata%%iaüP» imd d^w# wpomlt niM% #awi#%0k" 
pwe» %t %# 23̂ #
S* BoXol̂ ï̂ * Xoî̂ tuàlïml tbia X 05# Ahmslr̂
p&rt of sĉ rŜ aa# imaLfomOy thlok^o4
'mXlM isx roglcsi# l̂atrtW-WLm of dlÂp&raĝ aa
isssjà Xo* 0X0«
t̂r&t3l̂ rapMo hôiiL%mi ôo&part lisao-*
t# (S$3 # Alp̂ m. roglasi»
I&AOOtZŷ  Verg. ##   ,,.      2.28
4# tM.% sootl^# X 2 0 , ohmglag
Ijstogr&to imaXl## of ooeathoporo#* jmd
OQESiatmtiTro o.l*o of soooolà te  ŝ sî lteeXo* mWt tetor^ 
2%mtd̂ oül&r mrewL* #0 #
S* %<mgltWteal this oeoMoŝ  X 05> ohô teg
tmifÔ sû̂  thiokî iôd tetog;i%te imlXo asd dtetrihutios 
of îbhlok; stesight sa  ̂ iitephreg^* Bo* 60»
^iX steio ($!}# Alp̂ ms regies.
&f3%r s . ges#' '«3®1 m. $p#— 30
6. #BSoWXo1̂ ypa* tesgwattel tMs ooetlc^X SS# of
tetorsgmtio^ter toooote# greaster tCBolseasato
isoXXo ss i rsro hat î Xl tefteod aoosthoporon. Bo*
sem*
T* GesohoXot̂ p̂o* Ix5#gitudteol this seotlos# X 50# ost^ 
tlz^ outer » ttt«  roglos* ohĉ teg oosepteuoseXy ms4 , 
irreguXerXy thlOhœed gremX&r KsHe# msd oootsqc 
oentero of dtephrĝ me* Bo« 280*
0# Oeaaohotetypo* Xoî̂ ltedlssX %te eeotl̂ m# X 20# ehow# 
teg gresster Irr îuXerly thlotesed of teemture
4B1& asature regies# ami üetrlhatlos of Üophmĵ ao te 
mture mme* Bo* 2B9*
harijgon tsiîasoem, Cktm.'vmt Belirfc 
&Wg» «hatl®* A?)* Ch@ur0.ev@l%-'B»to#k^ 
re#@a*
PçfGoHetœoEue typloug B« m# <w .r >i....»   ■,. :    .........................   ^
##. Ségttî siûLôtgrpe» %K3%g;lta3dlji&l tMjï X XO# ®hô ^
lag eaasplcaôftiô %lok%ilag fstt wlX@ Im fiadeût
reglfam  ̂ mwl of
etad <mrv^ &oæa of w H  t M o ^
^*- Xl̂ X*
XO* Gem ĥoleî ê* thla igeotloà* % BO# cÎkï»»*
lag ^%alX of tsêo thloksme  ̂ iso^a, oacŴ mely thlm 
ml la ooeamotlz&g #m& pr^m^e of
«îïl̂  te thloh"^allssI p#rt$ of ÆOÔ te* Xô  XX&-X»
XX* Ô ana-teXot̂ ^̂  ̂ ^îfesô ef &oarte&̂  X e&wtel
XatioïsshJLp of ̂ ŝrtet-h. of mllo to 4te%mtw of %ooeote*
«ad «We$^$o of «omot^poreo. Bo* 1X3-X*-
G®a«b«w foagmtlmi (dmbou X4) * Xlpma# regloas*
P l a t e  4
#
r
L
B 3%yhrl̂  ïw. *'-"..m.<«■       4T
%# Boilaî p̂ô* tldü% e^tioaa, X 20^
£lî - or %ÆU%e «5sd sŝ iXl &ooeol&*
#oe&tWpm*e@ &t ’t’hls osif Us» 4GS»-
jperlĉ Hs thlsksWE  ̂ ef ms3@el@% m il» ne^tjt tieis® «eïkI 
Æurf̂ Bo# o.t ga&rlm& tbs l̂ rsscssnt
oppo^X^^m Xl Es* 44^
B@H «h&ld (3û) * JCL̂ s&a r^loru 
Oy#iotryp& smculosm %i * - ^ p * . . >»«..     ",, .       ...».■. — . ..u, ^
S* HoXoîĝ *̂* îtagsaîtiaX tîUba àwotXtm* X 20^ <»m
EEjntlffulô̂  sbcndaî  thlsb-i«mXle& eosool& 3Eï©*ür 
m%atloulo* £oooclfit Im Xzibsî cssnblaulfur
Az%̂  :&âd #BMUitbspor6@ im o^ter^ #r acmtloul# msd &t 
J«2Mrtlsms eJT thl3p48&lXeX $oossl&* Es* XSX«̂1 Ŝ*
4* X 2 0 # shsm ii^
t * 0  porioda #r gppoŵ i* %%ls of fw  In top
lAyef perlWlomlly tblô ^ îsd* &* XZĤ S#
Gm&sbgm formtlo^ (Gr&b&u X&3 # Alpom r%X<m* 
C:̂ #%otryp& t JiW ■>, 43^
0 * %%emtl&X tbiæi sootXoa  ̂X m&t oloss
t»  «urTôOo, oÎKr»X33̂  tMm mekH® #:K̂  liu^o
&0%%à mw5tb<^ores* Ea* S^*
0# Eolotypo* Lo33£it»dicÊX tWüi «eotloëû  ̂ X XO# oîâ wtiijg 
Ollghtlg' tailOĵ Œkod tï&WTO iNKllOf of
dXopbrâ pao* X&j%o tuboo ©f mevaral RWü&thoporoo*.
m* 072*
T* jBolol̂ po* Sfix̂ oxxtleJl &la oootlom* X GO* 4œper 
oootXw ia  0 # <ûïGHürlG2  l&ẑ e osntrsJL tube» «m4
iMja of #s»atboporoa* Eo* 272*
Ooashfcw forM&tJüm (4fKl)^ Alpomm r^lou*
XeptatrryîMk û&drm%gul&rl» (Xlobol»oa) ,.,« „ , „,.„» 4 3
8 * %po^pë* Lcaâ XIâ inaX WUa, X 2 0 * «Howîasic
tlila iMyu»tl%2 to^LTUm #»& fo» 41»phr»g;m* Eo* 405*
9iXkà tüilform »lM of *<K>eoim#.
BmüLl &re %r
m# 405#
l'mmrcm forsmtXmi# Xally Ï̂ Xand %*lma
mid Ô râ asgr
Alp̂ aafflt TOgiesa#
C ^ r r^ t^ r^ p p a  m*.................................. . .................... ... ................ ...............
1 0 *  BaX<rtgfpa# la o s^ ji^ i^ la a X  tM a  X 20#  o f
«yal %ocw%l% *%@zwr #%a moarlim ahoelmg: mllght 
I r r ^ lu X a r l i i la m  im  tm ü ^ o rsa ly  i^ iio lc sœ d l w&XX»
TOd #r Ma* 577#
IX . IàeX»%p^* Zxaa^todXm&X th ân  m w tlom # X 10^ outtX xig
esnter of jcoarlim« ŝ̂ hcwatô  &<me or tM.oX:#̂ s&»
#% o f  im tK re %%gX<m# S w fW e  fXXXed
wl*Éfe «aXsÉU?eoîis %o# 377#
12* l^ioiypo. thi% iroetXoast# X al̂ owXag
sX» of X&r̂  «üad emüLl 5oo#al#*̂  wXfwWy
î ïïa imXla# isnX weXl daflziôd mt jimo*
tW m  ô f  «ôoeolaX  m X la *  W # 377#
ÔaalmTsr fozmatlxm (Gmlaftu X4># Alpema an̂ lem#
P l a t e  5
spL&mzim QW HJŒI e
1# BcCUr̂ rp̂ c* thto w*tlos# % «liosrîaas
oosaplm aoti# &% o f  soooolaX
%%X3Lam JEo* 4L7Ŝ
2# ôXo%p»* Sovmp&X aoooola  ̂% 50̂  #hsm%lẑ  atrwo Wre 
o f  aomit^^opore# is . g r e a te r  dotm ll# Eo# 475#
2» 2olo% po# tiosg;11agM.-na,X t h is  Z 20* ahoWaî
eW rt rooodia* asA dlm ^ira;^# I s  e a r ly  rmW re amam*
Wo. 4T&,
tkassliÆ  ̂ fa ssa tlm i Xlpeam reglcm #
^^^agssia s# mp« ■«'"' "       -! """  ........   ■* "'■ " " 46
4* B olotype* Ito g w tia X  tâüLs a so tlo a *  2  BO* ehgm i]^ 
om ^parativo m lze o f  la rg o  # ^ à ll ^K^eela #md 
w X l â e fiso d  aoaml^tiporoe* 2̂ 3» (*
S* Bolo%po« Sergoral X ahasKisg atruotur#
of hotorotrypî  ■«alie asd aoasthopor^# Mo# 94#
6 * Molotype# lABglWiis&l t±kim aootlon* X imt sear
oosWr of &oa%4im# ebo»li% Irro ŝXarlty esd «Üglït 
degree of Istomlttmt es4
•laeood dü̂ hr&gsm# Mo# ' $4#
Stratigr&phlo korltos tijâ at̂ )̂  (50-4)* 
rogî m#
Leptoiary^lla g f̂̂ sisodoea *w . , , w m.„ . „ mw.,. SZ
7m Solo typo# B u r Q s ^  o f atmrïsm* X 20* ohmdsg oo»- 
splosm^ly tlilokonod jtooeoiaX m&llo is  gsostloulo*
«»d large ecasnthop<̂ reo infleetit^  aoooola# Mo# 11S*-2S#
Oeoobasr forsjs&tioa (GraWs 14)* iilpoaaa rogloso#
loptotrypolXa eeguaMlie n *  op# -»*.»■- ,      ■ #,... ■»..,, ■-—  — « 51
B# ' Solotypo# Temgostlal this eeotlon* X 20* ohoifing 
thiok TSkHo is  Wiiol% llght-oolorod dlTloltsml Wsd 
ie so£i#graz£UXfljr* aal diotriWtlos of emmthtqporw#
Me# 190#.
0# Solotype# Imagltudls&l t^ïis eaotios* X 55* of few
«oo0oiit la  laWLmtteâ
Wkll itnd rp :̂u3ar^
t* %# X0̂ *
10# iKĝ l'WdlmaX tMa swtlcm^ % 20# o? W lf
rê Ewa 1S9«
F@wm KelX̂  %#Xs%RÊ Hzm «ad
%emBpart%tl4m %mrry#
P l a t e  6
m
m
1
sdghlgtùspais-ig &.    ^
*1 tWa *̂ tduoa%# % gÔ  ahawl3%
-LTg# #md mmll î elZ
_r 3533Dse-.f̂ ifu# mamstWpmr#»» %@* Ŝ 7*
2«̂  Bolal̂ pe* ^Mn meetly# % of
îmXf $̂@&r4JBsâ &hwl3% tWm *tr»l$ht isaXXô
iîsa&Wre gmae* jtôo&elos&X Irreg^lw Ishl̂ oenljRS ^
3aataire mm f#* r̂ ĝ̂ Xar-l̂ f mrraB̂ ê  diajstoa^a#*
sh&lâ  {SS)* àXpm m  m ^ t^ w .
X*eptotŷ T̂ elXa m&s%ln#d<Msa &» -..................w,#.'. . . :,# ,,.
Leprtotyypella moRllifoTmi a t
S# Hblotype, ^̂ ngmxtlaX #dl3i #eet^o#y % S$,
mr^m aoamthApor̂  l̂ck̂ ##aCLl#d
Itoc^ela* Bi&e
4* BoOloî pe* îkm^tï^éiml tMiSs s^tXsu# X
aLĵ fTŒxiîmtâ  ̂half rasaw xoartem# alacfiadâ  %jrm^* 
î Lcjrl̂  È̂â̂ tïkmmsi walla af xamWra imd
«eid 4̂Kt̂ idh%ttd.ô  af M&m
Swahaw for^aatlm (Ozahmtt 14J, Alp@o#
latytetar;̂ palla ymrm B# -- .. ■-*■»> —»■"■ ""     065
0*r B l̂ot̂ pa* Temgaiitlal tWü& X 20̂  ahê tng.
iSQsll alaa o f coQoola amd asaall Wt %#11 deflamd im d  
isodorat̂ l̂ r «asaorott» aomithoporo .̂ l̂ o* 2^*
$* Bolo%^# loR^tWlaml th is aootlma# % SÔ  of half 
ahcml̂ g salforml^ thlo^med w ll#  of mature 
&TKl fear diaphragms* Ifo* 202*
0tratl^ra ghio horlsoa amksomi* Oravol Point 
stage Î* shale (9^1)# Charlewlx--Bsto«key 
regiim*
7* ^potÿpe* ItmglWdlzml this eootimi* X 20# of
mature r^icsB# shoBing moderately thlsk wall# and 
dlatrlbutioea of dlaphragsm* Ĵ o# 440.
tWj» X  20, &h0«̂ lsg
la s^  # lw  of soooola, to o3mstof&#
mnâ  ̂ Xaĵ o #ad amo&arew #0mŴ i@p0r@#»
# 44^
S, %3 0 %pe# B x x r tn ^  of $oorl%m, X 30̂  eh@#l% sô anaX 
groupa of lar^o %@oeoto. ^o* 44S»
XïoQÎt Ctroat Clay (C2), IXpasm reglœt*
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1* Ikdd̂ t̂ pê  2tô e5$i"bl&lr thla g^tlon^ % 0̂* ;̂ ho3lz% w id & , 
Wjs&rWZy r̂ft̂ uX«ür» ^vlâlxasmX Ixmd ««pN*
XtEîd42fetiââ Hî 33̂ « 6f moQ̂ lgL* $md a.’bmfm&& ef 
mowthopermB# 188#
Zm LcmGltW.WRl tjilm X ZO* or o.ppro»-
iimtolX #F #c*Lrlmŝ  sho :̂o  ̂ tmlFor^ly thlo3o*
OBO& wlXo Of lo% iaiKWro momo# *#d moaofoo# TO^Xarl̂  
«**roiîS04. «̂p-îsrô gsss 4a xmtwo zm t0
tXkem ot^ro# Eo. 186*
Sem8&m*F FomAt4(m (46^1) # Â lp m m . rogloa#
Xoptoî rg^llo insLẐL% m*̂ ■>̂■■i,T , . , . . ni. „ n#. . :,, . , , « . «  OQ
S*. SoXo-̂ p®* l^mgoatlal thla X 20^  nhcmiasQ.
ih X x ^  moooo4&l XjaSaŝ » oad otroaG jaoâomto-*
ly  m ssm rm m  «^^o î̂opo^o* 566#
4* Bolot̂ ^o# A  zoo ï̂lwa# % 60̂  llaoo eop^
Azatl]^ ae&rrw ll̂ i>^oQloro^ mWloa bmid from "kbloje 
lœniaoted ooo^ial llalacB mzWL #o$mtke^r#a* ô# 565#
6# ^^.otypo# L î̂sitîBtliziBl thla eooti^» X SO# oatblag 
3sam rly  t m t f  ooe.rlm3# ohaWag &<mspl&vi&us liv^^ulmr 
thlokonlnG of mat%ro vmllo prodwo  ̂ by thlo3c 
Bo# 366#
B ^ l b̂aXo (^ )# Âlp€sa&  rô jUm*
Loptolarypella a# ®p#'-      ..........            ^
6# Bolotypo# T m t^ ^ ^ tleX  i^aAa oootiori# Z :P# ohoadns 
thlok sooool&I 'm X tm  oad mmerowa modor&toly Xar̂ o 
moaâ mparoo# Zo* 341#
T# Sorroml aoooolft# Z 60# ^rhm siii^ %4d« dlTl*̂
#4m»l b&sd #opBj%tlâ  lomia&tod aoooolol doposlto 
«ad oloorly doflaod hollow «oaathoporo#. Xo# 341#
6# Bolol̂ ypa# Ifmgltadlaol thla moot4<m# X 20# ohoWag; 
wi&» a%4«l soao# oromil&t^ w«XX« of «ad
«hruptly tâ lokmïod w llo  of is«1airo ro£loa«# «ad diatrj/* 
h ati^  of fo# 44«phr«̂ p̂ * ô# 541#
foxssatlcâx (40-*!}# Xlpeao. r^looo#
Lepto%iynellü eÿbioBR ep#        S3
$* Bolotÿpe* T«3^®atial i^ i ïu  X 20# eWwlzig
thlator wXX« la  m^oatlaule tb# left# «a4
îor^e «û lil fij®oatïiopoi*ô̂  at rl^ht lâ ser̂  eeatloa 1« 
oloew to &%rfæ## 2o« 21?#
X0« Bolatyp®» Lon^tudliml th X n  e<x̂ tloja> X 23# ehowlẑ  
eoiaspiottously tJü.ak@3ie4 issill® of mturo Aoæ# sô ĉ ral 
holloa eoantîtoparsa oloood at sarf&oo# aod thlok dla* 
ĵ israipas la  earX  ̂m&ta;ro r^lozi# lîo*, 317*
Ik̂ XX ebalo (53)# Alpena re^loiw
M
r
n* gp»”—■'**■' "m« -,w ,*.■ SO
1# Boloî ’pe» Lcmgltwllzml t3ila gegtfUm# X 20* ahogi% 
th lo 'k x m o d  m&llg of mgturo &<me and azmn̂ o;̂
mamt of f«ag dlaphra^?  ̂ in oarly ^mtur# rogiosi» %o#
ssa,
2# I3olo%po* Snrfaeo of moarlim* Z 20# s^nrins
polŷ oimX sooooJa# axtd a^oanoo of #o#ntWpore** Bo»
sm .
StmtiŜ E%pbio horlgon nrknmm (20-7)# Aftoaa-Blaok
I&3p@
Bridofars^ hfovig xu      ............................... # '     — 64
S« Holot̂ n *̂ Tengo&tdaX t^in gootion* X 20# ghowing 
W^rotrypld gtf^oturo of tliin gooooloX v&llg# and 
fow igsaXX Wt "Koll defiaod ausent̂ î poroe» Bo» 70»
4» BodotgnP** B t u d i n a X  thin oootlon# X of WXf 
g<wriu%# eOKxalẑ : t&la atralght mlXa of iBBs&turo 
X0S3O# eWrt neeurXy dlroat m&turo gcoio# and few dl&- 
ĵ irmgoo in tm sltlo n  sxul e&rXy nature %<mo* No. 75.
Bell mheXo (SX)# AXpmm reĝ icaw 
Bridotrype giranoga m* ep*,L(,», i     , .mi  .......    27
6» BoXotype* fangantiAX thin oootlon# X 20# ebcwins
laz%er tîsXoker-̂ f̂güLXed gooeola mt lower left#  
jgranuXar «oantho|̂ rea# and trenawreo row* of emeXX 
r̂anuXeg In wide median hand, Bo, 170*
6, Bolol^pe, Oovor&X goooola# X 00# olt̂ owlng aaoiXlan
dlvigloomX hand o roamed hy tranawreo row# of g reap- 
nXea gep&r&ting lasinadbol gooooioX Xlni%g# Bo, X7B*
7, IWotype* 7e%^ti&X î iin eeotlon# % 20# gbosfln̂ j
#tro%%Xy thlokoned gr&m̂ X&r T/alls of mature mono# and 
preeenoe o f diapl.mG^ In outer mature gone ee well as 
In transition, Bo, 175,
Q & m hasf fonaaitlcm (49-1)# iXpeam t b -0 ,g iu  
Brldotrype devonloe n , sp,  ■— „. w r w       GG
6« BoXotype, TgnGeRtlaX thin eeotioa# X 20# ehowtns
jgr&nul&r ejttsntfeo- 
p o r^ s^  #3^ amall grazxülê K Im %11@* 26#
@# ^lotype# Lo% t̂#dlzml thlm @#otlon̂  X ZOg 8ha»l%' 
tl:lm gr0au?.ated imlXs o  ̂&mmt%iTQ and atrcmg^y i3tlc3i5- 
«ned ^rsw^ler #&X%̂ af »ams# #ad
ularly ajrr%%#d dia#̂ a{pa& In traasitlo# aasd early 
aozse# %# Z6*
$tz%t& r̂aphle borlacm mikncRm. (42)#̂  Alpmm 
reg;lm%#
ID# ]%rpo%pe# Lm%lWdln&l aeetlCEn# X 20# #ho%i% la
tsao aoo^la at top Tovr «̂ 'atXphraL  ̂ oXollar to tlioso 
o;T ôa3otŷ %#̂ î© apeolmê  oloooXy reŝ abXo» tXm
p’i^# 6 j in a ll other roapoots# Ho# 264*
$tratlg3%phio hori&oa utilmmai (ST)# Alpcaaa rô ^on»
Hridotzypa ighrida &# ^
IX* HoXotypo# leas^tudto&l thin aootlcm# X 2 0# ahowiŝ  
sodorataly thloâ -̂f̂ mlXol ohliquo aooooia of mature 
r^ioa# f^aphra^;:  ̂ in transition and o&rXy îï̂ Eitturo aono#
«2̂5 fO¥f 4 âell oystiphr%2̂ #  Ho# 2 2 1*
12# Ikîlotypa# HEmgoatial thin sootion# X 20# illustra ting 
hotorotz^^pid m il stan^tur® end gramilar stoanthopores#
Ho« 2 L̂#
Stratlgmphio hori&om wlno^# 0ra*v̂ l Point 
otago t# shale# (9*̂ 1)# Charle^iss-d^tostoy 
ro^on#
spdniPam n# cp#>■"■>»■*'»      ............................................... 74
13# IŴ oî ype# !Teng«satlal -Uiin sootlon# X 20# «ho'ssrlng
raXatrî o ai&o of l&rgo and aeaall aoocola# modoratoly 
idiioh mmrngMmnl&r wlls# and nunerouo w ll defined 
aoanthoporos# Ho# 257#
14# BoXotj’po# longitudinal thin aootion# X 23# of half 
sOÂ3 x̂æv« sheering thla straight %%lle of lasaeaature land 
strongly tJilekeaod diroot imllo ef imturcL roglono# 
and orowdod diapln̂ *agpo In transition and early m,turo 
2(OZto« Ho# 257#
Boll ahalo (56)# Alpmm rogioaz#
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m M E m œ  cœ> pïæsb iq
wL ' " wiwwîi#,i«,mni#m*,*,WTWiWWmMiim«*«;Amm, iitjmi ija«-Mm* ■ '73t
ŝ&XXm mature g «me mmA rw  dim#,
Im tremslticm» %W*
S» 3s2̂ QŒîtlal tlxia æatjUm# X 20* ehositag
thlok %<Mpe»ia% imlla# maaà. |pr«siular 
porae* 1% •
(4^1) * JkXpmm. »|;ioa» 
tXo@X@3& %pB̂ ?er#eMa agw ep#̂ ' "*">'■ '#,»w»#"..", , .„w.„,„.^w. X26
$* ^û^aa^Ial tiito eeetlm* X 20* »hma&%g
imMâhl# el&e ef ^^c^rôs* af Imt&rapoæ#*
mmaraù#: sisâXX atmntWparem* 3Io* 4% .
4* ôlo%p@* Ixm^tWijmX #dl2i eeatla#* X af %hlm
fiîa:si£lr̂  regpeXarîy msmaparem̂  gmd
eaaoola* 4X*
5* 3=w%%̂ # î̂ cÉsgitadiiml eaatl^fâ, X 20* o t
aW@Ë3% iLoaseXy tabulated mceopara»
1& msB^aule* ##<% dl8#w&(^ la  %aaealm#, 3$e* 43a«
Belmt faisaatleai {4Tj* iXpana
Erldatrypa "mllda n »  ep* ......,., , . , . . . « , .  ^
€♦- üelotgrpe* "̂ Ém̂ esatlaX tWja «eotXcm* X 20* eli@m*lzag
rel&tXw af large azKl mmll aeo^ia* betar^tr^^ld
atsnieturâ ag" tl^lok ̂ rafeXXs* sæ&I fow "mgue eamitW^ra#*
%* 22X#
?# Bolot̂ ype* Xga^tudia&l thla aeatlmi* X BO* e t ImXf 
m̂ Lflûza* shoBdLng thla straight %&lla ef tosature aad 
emmplauouel  ̂ thlekened %%11$ of ^ tu re xanao* #%d 
eloaely erroog^ dlaWirA#m la  tros^ltloaa easd earl^ 
amture reglmi* Ba* 52X*
8* Bototype* î̂ oagltaAdlml i±la seatloa* % BO* af eeroml 
saoôolft la laature eaæ* aboolsg Xânlaatad %̂11 mtruo* 
ture* #md thlak dlaphra£?3;e oomtlmwd ae llalag® of 
ÿoeeela# Xo* 221*-.
BôlX etale (28) * XXp«na regloa*
        ^
#* B ü̂iÿ'p©  ̂ ge<»tloa* X 20* #±io®to£* “Uidn
ermwl&ted m ü J ,»  o* Ŝ saatm  ̂ alî litlc^ thlakaoed 
wlXs o2 #hort ssscturo i&ï>lî ao
œd in. tâ angltlaa #Eme maoït
sâoaclû w 1*0# 258#
XO# 5&lnt;ypo# isMn sootion# X 50# mhwln̂
eion^ata moooola* W tayotr^li otruotur# of thin %&Ua# 
a n â  4prtemûnr a n a sth o p o ^ n #  ITo# 250#
S t r a M ^ a ^ ia  W ri&<m w^Ùmami^ Oî^-^X B o in t  
ateyp» t# shale {9-1) * îiSieîXwoiss-Petoekï̂  »Ŝ <aa»
IX# ]̂ 3lo%pe# !SB̂ œ&tleX thln see tien# X 20# shcmin̂  
stfez^ly #ile3Q̂ &el im X ts In sscntloule# eoanthaperes 
InfleetlnG seeeele# imd maaereun mmll granules in 
mils# ]̂  « %7#
12# H e lo ^ ^ #  lo n g ltu d iim X  t î i in  s o o t im #  % 20# «îâow ins 
e^ ^ ^ u ltg r  e f  s€^ e< ^ s in  n a tu r e  so æ ^  c r e m ls to d  m i l s  
in insature end at3 -* e^ ly  lXmme%s# th le k #  grssanlar 
mXXs in  nature ŝ me# end f©i?- dls^zragns In transi— 
tioâ  Bs# ^?#
0t«mtlgmpSie îssriscfâi tsahnenan# Omirol Point 
stage 1# s3mle (IT), <%m$Xe?oi:5-fetashæ̂  regloa*
P l a t e  1 0
ils a
g
h
,L
I -  "Ù i' 'f / ‘T ' A
OP t x
33#    »..........  .,.i.. ,.m" J m.,.i!,„^ , , . 7 ^
%* Jlolort̂ pgs, X-cëSGilaîdimX thlm eoaticav X 20* «î-*asstô
50o<3GjL& perl^mzy in
• w d i # %  B R d a & r e  « 0 2 5 0 *  a n d
lesent 0f dl&pîŷ a*;j;s»̂  Iki» 2w2#
2* Hblai^me# IS aa^ w tlal tiM n % 1%)̂
T ( ^ t iw  oT end &n&U iKJoeqin, het#rotr^% ^d
mtarwLnr^ e f  th la jc w H s*  g m a u la r ^s^&ntbopor&e*
i%orl3im isssSasô sŝ  OrsnreX P o in t 
jgimge ?* &h&le (0-̂ X), ChcuOLowiawPotoâ Ê  rn̂ ĉaa*
BpSaOta^^ ? n*         I .. i « , . GO
S* ^ la ty p e *  tM n  so o tio n *  X 2 0 , ahoWjs^
r e la e tlw  e is 0  o f  l&r^@ %zkl em lX  Kwmolm,
V 0t3T(âïture e t  Brtumlnr lemlZa* 0ad woll defined 
p03̂ os* 24%0#
4 *  BoXotgp^* Itdngltttdlm iX tM a oootlen *  X 2 0 , elimalng. 
arr&ag^mgent o f  dlm̂ 33Z%Q3& in  &nd fear
in  isatu ro j&aeao» Bo^ 200#
5* P̂adot̂ ype* Oonmral «oaĉ sdjet* X SO, In fen^sntlal #0 0 -̂  
td o n , oho0d% doimiZod a tru o tu re o f  m i l s  sn 4  sosntho** 
porw # Ilo« 200*
p r is o n  crdaao^, Oaw^ml P o in t 
sim ^o t*  eh a lo  { (K l), Cl%rloirol%*d*otGGlcoy ro^aia»
St^oia^yi^ t  uXrloM  n* a p - ^ * <* ..* * .^ ,w_^. r. î,* ....-.. . .i* .* ..* ^ M . i.,    i. ..,        ^
6« B olotgpo* DnrfGLO# o f  X 10* Bo# IdO#
7m Bodot̂ p̂Oér îoî^tndimX tdito sootlmi,̂  % ntorrlngt 
laaslmtsd mXX strwWre* and fw  dlaphrtc^ and m^all 
th in k  «^ «tiphro^ m  in  jfmturo ro^ on *  Bo# 1S6#
E , BoXolvpo* Sani^ontiisl th in  oeetl< m , Z 2 0 , slim zln^
h o tsro ty y p id  stru a tu re  o f  m ils *  maacroua sras3Ll uroa^
WLoa, mad grm anlftr m oanthoporos a t  jtm o tio n  o f  
sooooiaX  m i l s ,  Mo, 1 0 0 ,
noari’afî  shcm%î  êsdUi# «trsd tmxirmr m&tairD
«iml djUn%)t ;s## X4^
2̂«5̂ iasr (4ML)# AX]g%am
f mailla %&* gp«-'"*»*"->'->̂"'»̂-"       #7
X3* BgXo%pg# tMa ĝ ôtXan* Z 20, ghcf®fl33g
jr̂ X&tXv̂  algo of lAi%# asmXl %aao@%&, tMok
^rags^ar w lla , amd ŷamOmr *06at3%̂ por#â  Eo* 4̂ 5#
11» Bdot^^» Ik^ltudlaaX tida gaotlm , Z elm%dng
ahrupt 1:% 41r#»tloa% of aooeol# In w rly mature
% h ls^  r̂sarul ar imlla of ^turo mome, #nd small 
egystl̂ ïrstpi&s* îîo» 45S»
^ tter  Pram f%oaatl<m (amWmm Q), Alpmm 
rogd<x£U:
Bq^otrspa t mno^s m* sp»   ",,,„u,w,..„,„ B2
12» &loi^pe» Lo23̂ taĵ lnaI. tîdn. sootier, X shoediig;
stünmgly ^mxailar imlla of saatur© acme, and
dlatrlWti<m of œd oyotl̂ gWâ D̂n» B6» 274»
H# Zolot̂ po» Tangsnti&l thin sootlwi» Z 20, shĉ djî
^rmmlar  ̂ thlaic % lla lai-^o ffcomthaporos»
274*
Oonshaap foœ atlw  (dS^l), .«Ipmm rê don*
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t la%&t% A* w.i.#.#,û .   ................       „■       .,, w- S$
%* Lcmsitiidljial tM» X 30#-. sbô satô
^tïmxp%  'bsÊsâ $0o<K>lA i n  sse4SjaX îssttasĵ  
g3%(WX -6f zwealat ’fcaraaaitlo» ta  pay*̂
m nd of mWl
Ba*
2# IWLat̂ p̂a* XSR̂ (W:1&% tMa t>'-eK>tlGaŝ .. % 20# «hwlaag
tmlXz# Wod# amd «mXl
gr8s&%X«ur #w5#mia&apare$# Ba*
Fewoa& Pôtet Kelly Islaj&d Lise «sâ
Xreussportatima ^uarsy#
Bosaotarypa t  toserta m* m. ............................... #2
3* Balaî ype* âx̂ ositiaX zeotlon# %
# lo % a t0  #dLa3o^!B%ll#d z o o e o la *  g r a n u la r
«aagsttopcat^ ^ 6 .
4-#- 2Ŵ %p@# Longliasdlsal WLa X %# ?Kbcp%i%
x a o a o le  Im am tur» zcase», a trcm ^ ly  
^mllz %o&r pm p̂b̂ py# #i^ %r±%ẑ ms«mt of &aph3mgmo 
te . Sew3rtsl z e m ll oyoi;ipbm.̂ Ê»- «üno
pz%@o#t t e  .z o œ o te  lioaar émz&oy o f  Ho#.. 406*
Ftoros- Folï^ Kelly Xzljsssd Hteo «îxd
Xrm3BportetiaQ& OoEipm^ Qiümrïy# ôokport# AXs^sma
^asaytyypa T m teta  a#  ##* w m # ,;.. „ «     .n̂ .w .., ' * . ,.. ^  0 0
3* Boloiype-* teâ ^mtteX thte meottea* % 20# «bcr̂ tê  
o lo B g a to  zoo-.®ate#: :a o ^ a a t© ly  ^^% aular m i t e #
m%4 w ^ o aooa^îoporoe* Ho» %?»
6# B o tety p o *  t e m ^ t o à t e a l  t h t e  eooM oa# % Z)#- &hc%fteg 
4̂ btetE%m mo#ste te  a&tere roGl<̂ # dlatariWtlon of 
tEte^magEm# oa<l asodor& tely m saoroua sm XX o y o t l^  
pbrasaim# Ho* 17*
HoreK̂  Potet foz^tteo (47)# Alpeam .roglmt*
Baasotrypflt ^  «ultltebutete a* op»***'-- mm...».#.».,,#..,#,.**,* . #$
7* Bolcrtgrpe* 7to0«âatl«X thte eeotloa# % SO^ mbxmin^ 
tnmsrmzw tw o of gawmloo te dtelolgaml Isaad of
mad m̂ alX grmî cX&r 
#wmiampor#e #.t ^osc^tXcfxm #o#eolml Ha« 0«
S* Lon t̂tidlmstX tgilm llXu^
laeâXmt>od im li gtiioo'&ire, obZl^e
sooeelft Is Emtw@ &os@6# dlaphî KQZ#
aimii Ko* a«
Oss^hsBSF ro3saatl<Ei (49^3# Alpmm roglom*
Mlogoo^j^liio %lmztu8 zi#       BS
lU- BoXot̂ pe* Tmigostl&X th is % Z3*
oval 3̂ H>ooiâ  -çarlahlo oiae of wXX
developed mwa^tho^res &gsoolsted %lth zsaeeopoT̂ s, 
aaad ssis^ite spines #zt#idisg from imXle toto «ooeoiel 
3̂0# 570*
10» Bolet^ps* losgitiadtoei tWm «eotlosji X 1 ^ , sbowlr  ̂
loïs® MSepopes» oooasi<m%l dlo,#iragsag is  ^esoporee 
as l their aXsK̂ sb o<mpXete abemioe Is sooecla* Folate 
of attaol̂ æat of eplses to %XI@ oas he eeos
is 2 0 0 0 0 la near hottcm of figiim* 51̂ #
Alpena llm^etose (^3-8 of E* C# Oaso)* AXpmm 
r^iosa»
Ecaoota*yx?& t oiĝ m m* sp»»-***"          90
11» EoXotype* lomgltud 1ml thin oeotltm* X ehowiî  
dls îragsâo Is traseitlon^ and extrocaoly zsumrouo 
eraall ^etiptoa^pss Is ^̂ lohs-'walXod mtar# sono» Ko»
ZOS#
12# Sc^otypo» Sowsrai aooooia* X SÔ  HXusti^tlsg otruo— 
turo of the omXl thie3c oystiphr& '̂ifi* Croaoesit-' 
fihaped sseurks la ooatral part of sooooiaX taboo shw  
#23olX mrfcoat of attaal̂ saemt to eooooi&l wslXa» Ko*
200»
Otmtisraphla îtoriacei Taakraym, Gravol Point 
atajo t , chaXo (IT), Charlevoin^Fotookey region*
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1# thlm mh<ya$z%̂
wlZ# &a4 dl«̂ ;̂ iraĜ  Is
#&rï̂  jagt4ig>\ mid. Igute mmm* Pointa oT attacî W*
4%f jasssos^a mlzwte aplnea Is. imodlaX part of 
aooeolfk omme %%1@ to p̂namtl&r# ô*
Z* %%0%p## Ifejî entiiLt tâïlzi meotlozî  X
jfiSpiXasv t$5li3Mmlled aooaaia ŝ aaporaâ  ©err&'t®
of aooodo  ̂msd âodersto WLza of *a#st3mpor̂ #
Ẑ » XXJWIŜ
forsiotiim (GjmWs 14)̂  Al̂ oam rs l̂m*
r̂emomm m# #p#     ......... „ « .->w 05-
$# 2&)%@%pe# L<»3gltudimX this aootlmi# X
Xryô slsrXy thloîssOssod r̂oaul&r tmlls# and aoô md &<ma 
of ggpooth Is X̂ sKsr |M&rt of Ho# 22:̂ *
4# l̂ sm̂ ostlaX Idils aoatlos* X aWai:̂
M&X moQoola# m̂&XL î soporoa  ̂ thlok wXla*
#3̂  Xar  ̂ Ho# ^0#
S# ■̂ Xotîrpo# S errai sooooia# % ahcmiï̂  tl%  ̂gras-̂
oloo> atr%oî r% of msanthopo-rcs#. «aad oplmoa
pTOjcsotîsg -:5ro% tmlla Into ooooolaX cavity* Ho# -22D-#
Stmtlgmplilo horlasm Grâ ml Point
«^50 Î# ahalo (^1)# Cî̂ wrXovols&»Petooh:̂  ̂ roglsm#
l̂ rcksgĝ pyXse ^gnltltslsuifetuo n# *■ M, ,m % ■>».■.■ ,„ .,„.,# „ >, „ ,„.  ..............  0%
4* Holot̂ po# X<N3gi,tWi,sol this ùootlos# X 20# ahc^Ssg 
IstorelttoïïtXy TseaXXm «sd mmoroso
Bo# XXS-5#
T# XoiWtpp## 2feî catl&X th is eootloa# X 20, ahmd% t̂ dLok 
granular v m X X n , goaeraHy «ïmll soaoporo®# aorrmto 
mardis* of aoooola# an4 ssall aô sthoporoa# Ho# H5#3#
Ofisshmr foxmtlm (Grahwi 14) # Alpena region#
IHorooaEKaogrliaj ty&re-rae l̂e s#     gg
$e Holotypo# %&%estlal th is aeotlcm# X 20# ahowl% 
e m X X  irregular ŝ eoporoa# moderately tdiiok %gE&lle#
«ad mmoroaa atrca  ̂aoaathoporos#. Ho* XGS#
P a^
prajeotlm g teÈîo o f motxmlm #md &&̂ opayo@*
w lX a* .«cad at3rwa."Wro o f 4&oam#%oporeA;*
10$.
!>♦ BoXotj*^# lo% t̂%KÜzml thlR aeotl<m# X SO, 
arolatlim îîidtlx o f emd W3Xs:tAxr̂  aoima,
w lT ora o f 3csata*m ao«e, aplime X in2^ xmtaro.
Ip&rt o f ftooooXa, 4So»î fow la  la t«  and
oarXy- %# ICB#
GmWmsf î suRB&tioai (^ * 1 )*  -âXpesia
O ^ t r t s a  % i *  g ^ i i i i w M J  I I  11 1 I I  ■  . M .  ( , T . , m , w , „ . w , w - i - - M  , # , w r , . , ,    . . .     # T
m * o f Boarlls3i, X SO* #o#
ÏS* &W3l%
o?ml ^WilskMmXlod «sN>©ois, amd
asaalX «iosîiîitoporos* So* %$#
OmWmar {4ML)* Jü.p&m^
Ug i?tmUl8 %*.       ■ .._i,,»„ii.....iwm, jS#
laaago*sfclol tiila aeetloa# % SX), 
leariftblo alj^ of tOiia-'̂ saillod wXla*
msnm̂ Qus â saH @g&d largo aomithoporo#*
45$,
14» Ijoa^Wdlaal itiia oootlto* % 20, of part
of Inarusti^ Boartim* dlatrlbutdoa of
porea emd cf a&phr#gzm ia aooooia* Ho.
^53*
Pottor Passa fors^tioa (llladsbosf 0), Alpemi
7% ôa«
^eyoQgas^liag m# -saad a*    1%
2$.» Oegaô Xoî po. tSxia X sîxoKdï̂ ;
3aodstrat«li' grswWar iwaXXa of aooesla <md m«o~t
porae, sad amaarow» largo aoAat̂ K̂ Rorea* Ho* 3X4*
16» Owo^olo%^» SmAKP&l aooaala* X 60* shossrlag
maW istaXla fUlod mmXX gremuXoa, ahort atrtmg
apdsm» projootissg Into aoooala asad maasoporom, asad 
IfWaaWd ai3ruatau“0 of largo #oe#idxoparoe* Ho* 314*
Cfosdhaw forsattlw (4@~X)» JUpazia
P l a t e  1 3
'M#
ty p to M s  3a* gosa, eW n» »p*       lOD
1# CteîÈ&îî ot̂ pô* Lcâ l̂tudlaml thXn X ZD# slî sflâ
-dleî jdLbû cmi of In. r̂mnsltlcm. and ^.ture
r é g io n *  Eo*. 314*
Z* CôKMaWlot̂ ÿ̂ * Sov'earaî «oooola# % 30̂  HXtust-mtin  ̂m il 
j^ tm o tu ro ^  sd is ifce  o p in e s  pro^csot^iiag m i l e  I n to
& ^M 5olal «mvltloe 1» mturo aaad tm W l& tlo si o t
moeopow aaoaar top of fl̂ uree* mo* 314*
Ckmsfeaw f o r m t lo n  (4 9 ^ 1 )^  iU p o m  r ^ lc m *  
jgt^Ëoporelia t ĝngçgxloê  n* gp***̂■-»'̂* *#,«***.., . .  #" 102
S* ïïolo^f^* Tmagwtlal eê rblm# X
TOOoala* a lj e ^ o o  o f  ^ so p o r o c ^  msiû g s m ll
a o a a tlio p o r o s  a t  gunotl-m ao o f  a o o o o la l m i l s *  Eo# 4»
4* lolotype# thin eootloaî  X 20,. ohowlẑ
d le t r lb u t lo ia  o f  m m orotis t î i lo k  le r n la m te l
m i l s ,  and m s a ll  o p in e s  l i â t e s  m i l s  o f  tm tu ro  son o#
Bo* 4#
Boll sh&X# ( 3 8 ) ,  -41p®3» r o ^ o n *
S to n o p o r a  ocg^ pressa n*......................»r,w..« - . . . . .»,̂ ,- .>*> lo g
•
B* Ikïlot̂ nP̂ -» Ta^ontlal thim sootlon, % 20, s2io%l%
r o la tlm  mise o f  larijo lesd csastll eoooola and nusaorons 
^ r a n n la r  #omatd%^>oroo* Bo# 538*
#* Bolotype* l̂ ns t̂udiiasl thia saotion, % 20, sla»ring 
thin m ils  I n to M a lt tw it ly  thioli^ed in  h o t îi axial and 
m a tu re a o n e s , &nà la ld o ly  ep aoed  d lap h ragï.îe*  Bo* SS3*
Bell ehalo (38), Alpomt r ^ ta m *
Steaopora, t  grarKwsa a» ep**- - - "" ■'■*'■ — . . . ^  100
7m ïloloiypo* Lon îtudiÆ l̂ tMn seotlon, % 13, of nppar 
two—thirds of massiw goarlaaa, shmglng sonos of inter— 
aaittent t̂ dokenln ,̂ end the thin dlaphrŝ ü» aseoelated 
mth thickened to n e s *  Bo* 216*
6* îk>lot2fpe* Tan^eoatlal th în  seo tlo n , X 23 , outtin^ tone 
of tbiokened walls whleh jrune diagonally throî gh fignre.
Pag»
'IM,<d&-̂ saaXXed 
«sKt3?53j£®l3r gromOmT w%a WW
<6̂  Axmmi&opœp»# mt imùXm^ M&^
z i a ^
horlgozi 
mWa» ? {^)# itX̂@£î&
- ## %lm ewÈ̂ los* X Zü^ #a%ĵ
.HLlïŝ m# dlA#ïs% ^w-
fk&ftoalat^d iB ltk  #T emd
ĵmmaX&r ^  isâmr̂  seetlom ou1;a
S'hm'tlgrapM #- terîuW î ($7)*  Ælĵ waa.
f  m# # p » w ,      10T
20« BoÜôtg^po. X 1̂ 3*
maaa*#gMsâ iZar#. subaljroïtZ,fer &<3oe0lm*
«%d %eOL% 4 0 fl# a d  m̂ sUG'JP&i» sl^ied #@@^A^paraa» % * 251»
0% miil^jritnîila hjOirtmm. tmkmosm  ̂ P o to t « ta ^
T , #W 1# (##1)^  Gh&rlwmls^Pe'̂ ^akQ^
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m
t  priijd-faymia sa» #p* ..rwr.,,,.,,,.,,»i -      ■■■ ■ . jmww - .'w. . -*, w %3j3
X»̂ thlzi X jBlsQEŝ jas
tlii^ #aloWwd i ê̂XXb  @T
WLWr# mml %# 4f^*
Zm ISsXôt̂ #̂. ilila X Z X ,
■̂ liX̂ saaX sooGoXâ  imXXa ta^imwr##
or #%X]L 4f4X*
%ok CXê  C-̂ )̂# J&X̂ #a
«1*11 m otJÉ'
S» Xa%8ntial #lzi X 20* ahowl%
tlTP$ als0 0X la z^  &Xià smXX )&2odei%rt̂ ly î iâaî:
m lis# «Rd las&KPwm â mttWp(%rGa# Xo* W*
4* IxK%liaiâlR@X. tW  ̂ ^eatlcm» X  Z)» .elt0wX%̂
3aoder&t02Qr tdiSak* .gma,̂ Xar wiSLlla* asd prmimm00& p#aê  
IWlo tâîiôSsKoiiîg o* and arrw^ammt nmâ smaw
dla$â%rĝ ;ga8 fUa mataire- sono«- #0* #D#
AlpeasBt Xlra0*W%m & t X#. 0# ^aaa)# Alpena
gtx^3pcsra %ê î̂ £SttmXXs- m» ' M' - . ,-— . o , , . „,r,„ „ XXX
Zm &XGi\̂ pe# Laâ tudXnaX id%ln eeotltm, % of izw 
ïssnas vl3ŝ  L̂T% of i&ocupin̂  shsmin  ̂aWeno# of Immature 
%oaô  3aodorâ <̂ gT tliXol: isaXXs, oXXg;ht d^groe of Xntm>* 
3Esl%tmt: t̂ aXô mslnĝ  #Wl maaoroos oloooX  ̂amm^o 
^0» X»
$# &lotjpo# thin oootion# X XD* of Inoruotd̂
port of mo&rlmm, eW%l% thXoknooa of imXXo# ooÊ i&ra.. 
ol*@# of aoooolo  ̂ 10^  fronuXar aoonthoporeo» Bo#
X#
Ÿ» Ik>Xatgpo# Xon̂ m̂tXaX thlm jgootlgm# X Z)# of ramooo 
part of aoftjdUn̂  oliowXnii thlng^r nmXlm^ Xo# X#
B* BoXot̂ po# X̂ m̂ tudXnsX thin oootion* X ID# of rBgaooo 
part of Bomrlina# #howl% thin mXX» poriodloeXly 
thloXnsaed at vX û ô  intorsnXa# and re^Xar diotrlhutdon. 
of oKOopt In a<meit of t^ohonln^ Wioro they
aro saoro oXoaoXy arran^od# Xd* X*
Î XX ohaXo (30)# AXpmm re^on#
t  %*   .. 'WWr,.,.,. %07
S« B&l0t̂ >̂e* Leaĉ tukâ̂ jaaZ th&a % 0̂̂  of %w
l#ÿer mid |s&rt> e f amodier gooarlim*
w23js.# %bs<mo# o.f iẑ ssLtw#
#sm@̂  «uad 1̂ » 3̂X*
St»^d|;mp^o torlzoa tLaksoism#. Srstv̂ X Point 
stasL̂  aXiaXo (S-X)̂ . CJmrîwoiî Potoake^
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%» Holat̂ 3<)# thlm i«>atlo23, % SK)# oF ia^
onwtlat; aliowia^ !̂ dLa snd tlvlok
Irr̂ tgulfix bemij^ira^n# Im icmtup# I&# B)*
2m H pXot^'p^^ ^a%entlRl thla e^tloa* % %)* ©feosslag
tlilok -salis ̂ #a& -^11 modeimtely
ISorsm̂  Point- form&tlmi ($7) ̂  Alŝ zm rĉ l-oa# 
t^oodlplire^g^m t^loa %* mal a*      '     ' 1X7
Bm Goiaotolotÿpo» Taa^oatl#! tibia ateot^oa, Z SO# sbmidîis 
r^jKfcîvo sliTO of laz%@ «tad sosmll zoooola# oXear 
eemXE^Bcmto T^üLla* «ad extr^sely lar^ ««matlioporos ia 
^aswioxla*- ITo# 230#
4* Oo32Kil*oXot̂ 'pa# Xoa^tudiaal t M a  «ootlon# % 20# of 
trjifo laorimtlir; X@^or3# ohywiag MslfOrm ‘tî̂ lalsxe«@ of 
imlla# xhla diâ Cn-ajEis., oad tblol; irrô ixlaa* iiestl* 
l̂ bjrâ jEîo CSX prozlzasl aid# of sooooia# ^o»
5* (^3oholot%Fpo# A f w  Aoüoola» X 30# sîiomai; détail of 
% mll# b@ W .^ira^# « a d  d ia p ia ’a^ â  o tru o tu ro .»  Ho# 238#
3 tratl^prRpWLo h o r la c ^  imkaomL# Ora-^ml B o ia t
î# ©iÆLle C^X) # OImrl€^vol%^?o%ocL<^'- ro^om#
Steeyjf^m ■ylXlosR al gp#    ■"̂' > .,         1X2
Cm H oX otype# fa a ^ ïm iiia l a o o t io a #  X 20# o b o ^ la g  oxt*roraoly 
XaiX® «<5Kïettia o f  a  ^roup# ■Baïususslly t b la  ip% llc# a a d  
mowithoporos cJi ^rastioa» of j t o œ c ia l  walls»
Ho* 217*
7 *  X o lo t^ p e*  L <43i^ itudinal t i i in  « o c t lo a #  X 10#  ohowla^^ 
a im cp io u o u »  p e r lo d lo  tb lo k e a l%  o f  iddLa s a l i s #  tm d 
tc m  diaphragBzo la  atoaoo of sa li tblol̂ oais^* Ho» 217»
S tr a t l^ r a p h ia  h o r la o a  imkaosn# î^lcporfc 
stoao t (32)# Alpeaaa rô lcm*
S y rtth o to p o ra  ty p lo a  a#  - ̂ mxm a a d  n* mp."'-"""-    ........ i s o
S* Goaoholotq^po* Surfaoo of soariuKi# % 20# ahosia^ sâ aalX
aoâoporoo# and aooossojQr tul»ea flari^x lato aoooola*
Ho# 410# Soo Hâte 17# flgs# 1-2#
jTorsmtâœ* tâ s m  «tad
^ t e n o p w s k  ■ ^ I X o g g L  v s s e *  m *  " s a a j r » " # " " * " ,. ,.,r , % % 4 .
iâûM  % 2ù^ dl#*
amd gjwmlAr «ad
deflaad «aeeat3bopo3p«ŝ . Ho# S#
10* Holotÿî o# Ixmglt%adlamï -ŷ to «©atloa* X Z)* of «eipa l̂ 
%O0SK%1% ta âa±mr« moào* «WWĵ  ĝ nemlâur %aXX«* Imed̂  
astW tzTQ̂ wXmr «ad hlr«#b@ prmjootiima
fr ^  tWL̂ Aamed &# 2*.
11* Bolot̂ rg  ̂ Lp^ltàdto*! tMs meotdoa# % 10* of ^ tu »
®3sd r©£lcsü«*c lyr̂ ala&r mill ydLoWsw
la^* «ad nSLd̂ Xy spÊtst&d 45a#m^^* Ho* Z*
Bon Olmle (SB) * resioas*
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m  i t
ti# g;e&# %md 3&# sp*'*..., ,,„«#..1,»,
%, Ca®i(̂ i©lot̂ pe» lk«î ltu41ueüL tblsi % SS* #l%oW.33g
l̂ EtÈBated w%l etruotmre* reXat:lon of motwasogy tubes 
to 5 0 0 0 © #md̂  «bscmoo of 4l@phrê a*- 430*
2* Oocfeobolol̂ rp̂ * tblzt ©oo’̂ on, % 2S*
tasKTiswree xwe of grazmlas ia  im3Ul$i, ssmXX saesoporos-*
<md flarlaa^ projoetloa of &ooo@eory tubes Jjsto soooois*
0̂ * 430*'
Forrm B&iEt foAmtlmt, EelX  ̂XsX«m̂  Xiixo «oaà 
Trssispoî teti.-©» Quarry* Heekport, âlpeam
roĜ im*
CsllReonth:0î rs typios. a* ead »» .o... -...,. , X13-
'GeaoboXotype* %̂ i%XtWlzmX thXm seotlmi* % 28* of 
t3̂jLm laoruatlag wsiforjcXy l̂okomed
mXXs* of dXapbrâ pa»* sad cm the far ri^bt*
tubs of sosat̂ mporo# 1̂ * 212*
4« Gemdmlotyĝ * Tsŝ oa'̂ jaX tbla seotion* X 38* shoïriag
-#mmlgS3̂ te immlls* sad msnoroiw large tmenthopores*
So* 212*
E* Genobolotypo♦ Surfsoe of goerltm* X 23* «ub—
<jiutadr8Eagulgur sooeois* mad promlaeat emoitdmporoB*
So* 212*
StratigrspMo Wrlaoa tmbnoms* Grawl Bolat 
sts^o Î* slml# (9^1)* Oherlevol̂ w'Fe-Wehoy regloa*
Lloolerm &lp£Enenee a*             X21
6* Bolotypo* loacltudlaal Î JLa seotioa* % ED* shoslag 
olctsoly sad jregulsrly toWl&ted mosoporos* ITo* 102*
Ÿ* Bolotĵ pe* Taagoatlal thla soot-loa* X 20* showlag 
aoderstoly "Wilok imlls* roXetiire sise of largo «md 
SR&ll soooola* W.de laterepsoes* aumeroua xrjeoopores* 
aad sm ll aoaathopores * Xo* 102*
E* Eolotype* Several sooeels* X 50* sî̂ ïwiag etruoture of 
walls* variable else of mosopores* aad mmll dlatim t 
eoaa1d3©poreî * Xo* 102*
Alpena llsoestoae (40-B of Zm 0* Cctee}* itlpeaa 
rogioca*
0* 5a%otyp@« I#oï̂ tudî s3. thl& @6otlozi, Z Z)* <>f tMa 
of &oArium, cbcmlnî  teilmlKted
por@&* end #W«noe or dlê irê ĝ ag In «ooeele* ACS*
10* ïlnlotype* IxmglWdlî el tliln eeotlon, X ZÔ ot thicker 
Za^r* #homing. lrres,ular distribution of dlephrag?  ̂ la  
older ]̂ wrta of msmopor##* and few* widely ep&eod die— 
phregE&s in sooooia* Bo* 4dd*
1 1 #  i l b l o t y p e #  r a % w t i e l  t h l a  e o o t i o a *  % 2 0 #  s h s m lz s c  s u b -  
olreuler sooeola, l&r̂ o polygonal laesopores* ss>deretely 
thick m ils# end sm ll eeantWporea* Eo# AÙC*
Bertridge Boiiit fonmtl<m (50)# Al^sa region*
Hool̂ ^a ett@zme.tU5L n# ep*— —— 12S
12* lioloiypo* Lo3:̂ ltudlnal thin sootiojo# ,% 30# sIioiWL% 
«rtr^Tësly thlm somrlwa# f#w diap3im{̂  ̂ in î d&aô rw; 
end iKsne in mooeoia# Eo« 4SC*
13* Bo,lotype* Tangoatiel thin «ootloa# % 20# ahomdng ov&X 
sooeoie# wriablo else of Irre^^nler m^oporee, wife 
laterepeoos# thin wells# mid ms^rous, $3ofer&toly 
Isrgé æanthbporos* %* ACC*
XAm &lo'kypo* feveral soooola# % W# sWsdng uaauouelly 
t h i n  v m l l s  o f  x o o o o l e  e n d  ^ o s o p o r o e  i n f l o o t o d  l y  
eœntfe^oros * Eo* AC-C*
Potter fera formation {Uliidshsw 9}* AXpona 
regifm*
Lloelor^ pessitebulatxm n* sp*—     123
15* Eolotype, ltag<^tial thin eeotlom# X 23# chewing îaod— 
eretely tllok tmlXs, else of ssaeny tseoopores* end
masorsus large eoenidwpores * Do# 291#
10* Holotypo* Lengitxidinftl thin eeetlon# X 20# through
moatloulo# showing fgmf Irregularly tebuleted aaoeoporee* 
thick sooaclel walls* ®nd f@w dfephregms in sooocia# Do.291.
IT, üblotype* longitudinal tîfei section# X 20, tjirough 
Intensaonticuler area# ©hewing regular tebulatlœc of 
numorou© end often largo moaoporoa* and few dlephregias 
In ©ooœîa* 3̂ s# 201#
£tj%tigrex^4c horlaoa tmknosm# Gravel Point 
atege T, ©liai# (17)# Cbarlevoisfi-Pctoskey region#
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